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FOREWORD

I

I

I
I

This report on the DesignApproval Testing of the

Gemini 25-poundLthrust 0AMS thrust chamber assembly

P/N 208160-61 was prepared for the McDonnell

Aircraft Corporation in accordance with the require-

ments of Purchase Order Y20161R..

ABSTRACT

The DesignApproval Test program conducted on the

Gemini 25-pound-thrust 0AMS thrust chamber assembly

is described. Test data, photographs of test

equipment, and test summaries are included.

!O

R-15019-2 iii



]IEIOCIC.I_'lrI_sII_'I'I_TE3 • A DIVISION OF NORTH AMERICAN AVIATION INC.

This page intentionally left blank.

R-15o19-2

g

U

g

|

g

I

!

i

!

I

I
i

I

I

!

n



U

I

|

I
I

I
ao
i

I

I
rl

I

!

I

m m_.OCW_r'm_'TD'N_'1"qlIIE_ • A DIVISION OF" NORTH AMERICAN AVIATION. INC,

Foreword . . , , , , , , . , , , .....

Abstract ...............

Introduction and Summary . . . .........

Description of25-Pound-Thrust 0A_ Thrust Chamber

Assembly P/N 208160-61 ..........

Test Program ...............

Test Sequence . ., ............

Test Unit IdentificationP/N208160-61 ......

Test Description and Results, Unit 1 ......

Visual Inspection .............

Vibration Test ..............

Mechanical Shock Test _ .
• • • • • t • • •

Mission Duty Cycle to Failure. Test .......

Explosive Atmosphere Test ..........

Fuel and Oxidizer Resistance Test .......

Disassembly and Inspection ..........

Tes_ Description and Results, Unit 2 ......

Visual Inspection ..............

Temperature Shock Test

1 Sig WidthImpu se- nal Test ......... . .

Mission Duty Cycle to Guaranteed Life Test (160 Seconds)

Disassembly and Inspection .........

Test Description and Results, Unit 3 ......

Visual Inspection Test . . , .... • ....

Mission Duty Cycle to in Specification Life (118 Seconds)

and Hot-Fire Burst Pressure Test .......

Disassembly and Inspection ........

...
• . 111

• . iii

• •

• •

5

15

15

l?

17

17

18

19

2o

21

22

23

2_

2_

2_

25

27

28

29

29

• • 29

• • 30

R-15019-2 v



_" _ROCKE'rDYNE
• A DIVISION OF NORTH AMERICAN AVIATION, INC.

Appendix A

Photographs of Tests andTest Equipment ....

Appendix B

Operation and Failure Reports and Failure Analysis Reports

Appendix C

Module/Component Log Book Identification and Acceptance

Test Data .............

Appendix D

Design Approval Test Specification and Data .....

• • 33

• 59

• . 85

• 1_1

Q

g

g
|

!

I

I

I

i

I

I
I

I

I

il

B

vi R-15019-2



|

!

li

I
i!

I@
I

II

II

I
!
i

i

!

II

g

g

g

I_.OC]S¢.]E:'1"X_'II_X'_I]IE_ • A DIVISION OF NORTH AMERICAN AVIATION, INC.

IL]JUSTP_TI ONS

1. 25-Pound-Thrust 0AMS Thrust Chamber Assembly, P/N 208160-61. 6

2. 25-Pound Thrust 0AMS TCA Schematic ........ 7

3. 25-Pound-Thrust 0AMS TCA Propellant Valve Schematic . . 9

_. 25-Pound-Thrust 0AMS TCA DAT Unit 1 Propellant Valves

Disassembly and Inspection .

5. 25-Pound-Thrust 0AMS TCADAT Unit 1 Disassembly and

Inspection Post-MDC to Failure Test (View 1) . . . . .

6. 25-Pound-Thrust 0AMS TCADAT Unit Disassembly and

Inspection Post-MDC to Failure Test (View 2) .....

7. 25-Pound-Thrust 0AMS TCA DAT Unit 1 Disassembly and

Inspection Post-MDC to Failure Test (View 3) • ....

8. 25-Pound-Thrust 0AMS TCA DAT Unit 1Post-MDCto Failure

3_

Test, View i ..............

9. 25-Pound-Thrust OAMS TCA DAT Unit 1Post-MDC %o Failure

Test, View 2 ................

I0. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Propellant Valves

Disassembly and Inspection ...........

ii. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Disassembly and

Inspection, Post-MDC to Guaranteed Life Test, View 1 . .

12. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Disassembly and

Inspection, Post-MDC to Guaranteed Life Test, View 2 . .

13. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Post-MDC to

Guaranteed Life Test, View I ...... . .

i_. 25-Pound-Thrust 0AMS TCADAT Unit 2 PostLMDC to

Guaranteed Life Test, View 2 .......

15. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Post-MDC to

Guaranteed Life Test, View 5 .........

16. 25-Pound-Thrust 0AMS TCA DAY Unit 5 Disassembly and

Inspection, Post-MDC to In-Specification Life and Hot-Fire

Burst Pressure Test ..........

R-150 ]9-°

55

56

57

• 38

59

_0

_2

_5

_5

_6

vii



I_tO CK ET l)¥1_d E • A DIVISION OF NORTH AMERICAN AVIATION. INC.

17. 25-Pound-Thrust 0AMS TCA DAT Unit 3 Post-MDc to In-

Specification Life and HotLFire Burst Pressure Test,

View 1 ..................

18. 25-Pound-Thrust 0AMS TCA DAT Unit 3 Post-MDC to In-

Specification Life and Hot-Fire Burst Pressure •Test,

_iew 2

19. 25-Pound-Thrust 0AMS TCA DAT Unit 3 Post-MDC to In-

Specification Life and Hot-Fire Burst Pressure Test,

View 3 ..................

20. 25-Pound-Thrust 0AMS TCA DAT Unit 1 X-Axis Vibration

Test Installation .............

21. 25-Pound-Thrust OAMS TCA DAT Unit 1 Mechanical Shock

Test Installation •

22. 25-Pound-Thrust 0AMH TCA DAT Unit 1 Hot-Fire Test

Installation, CTL-3, Cell 39.J, View 1 .......

23. 25-Pound-Thrust 0AMS TCA DAT Unit 1 Hot-Fire Test

Installation, CTL-3, Cell 39J+ View 2 ......

2_. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Impulse-Signal Width

Test Installation, Cell 39J, View 1 ........

25. 25-Pound-Thrust 0AMS TCA DAT Unit 2 Impulse-Signal Width

Test Installation, Cell 39J, View 2 .... ....

26. 25-Pound-Thrust 0AMS TCA DAT Unit 3 Hot-Fire Test

Installation Showing Hot-Gas Collection Cone, CTL-3,

Cell 39J ...............

27. 25-Pound-Thrust 0AMS TCA DAT Unit 1 Propellant Valves

Explosive Atmosphere Test Installation ......

28. 25-Pound-Thrust OAMS TCA DAT Unit 1 Fuel Propellant Valve

Propellant Resistance Test Installation ......

_7

48

49

5o

51

52

53

54

55

• 56

57

58

g

H

G

|

g

I

II

!1

li

II

i

I

g

II

I

viii R-15019-2



m

!

I
II

!
|
I

!

!

I
I

!

!

I

!

U

• _,.oc]r_..'m='"Ir']EIP"_I'_E'B=" • A DIVISION OF NORTH AMERICAN AVIATION, INC.

INTRODUCTION AND SUMMARY

The Design Approval Test program for the Gemini 25-pound-thrust, Orbit

Attitude and Maneuver System (0AMS) Thrust Chamber Assembly (TCA) was

conducted in compliance with McDonnell Aircraft Corporation Purchase

Order Y20161R.

The objective of the Design Approval Test (DAT) program was to demonstrate

compliance of the 25-pound-thrust 0AMS TCA with the requirements . of

McDonnell Aircraft Corporation Specification Control Drawing 52-52701

by conducting a planned series of environmental and operating tests on

three Thrust Chamber Assemblies. These TCA's were designated as Units 1,

2, and 3 for purposes of identification during the program.

Each of the three test units was subjected to all of the tests as required

by the test specification and each demonstrated compliance with all test

specification requirements except as indicated below.

During the Mission Duty Cycle tests conducted on Units 1 and 3, the

throat station shell temperatures exceeded the specification limit of

550 F. These failures were reported in 0FR (FAR) 12917R and 0FR (FAR)

1295_R (Appendix B), respectively. In no case was there any performance

degradation or incipient mechanical failure observed. Each TCA success-

fully completed the Mission Duty Cycle test.

During the propellant resistance test conducted on the propellant valves

from Unit 1, the oxidizer valve failed to ope n. This failure was reported

in 0FR (FAR) 12895R (Appendix B). Failure analysis revealed the failure

was the result of a test facility electrical wiring problem and that t_e

valve was operating properly.

-_-!50!9=2 1
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During a facility checkout test conducted as part of the impulse-signal

width test on Unit 2, the oxidizer valve opened approximately 15 milli-

seconds after the fuel valve opened. This failure was reported in 0FR

(FAR) 32656R (Appendix B). Failure analysis revealed corrosion and con-

tamination of the oxidizer valve armature and bore as a result of

inadequacies in the decontamination procedure. The decontamination pro-

cedure used during subsequent DAT TCA testing was revised to prevent a

recurrence of this failure.

During the low-temperature (15 F) impulse-signal width test conducted on

Unit 2, the oxidizer propellant valve failed to open. This failure was

reported in OFR (FAR) 1292_R (Appendix B). Failure analysis revealed

the failure to have been caused by frozen propellant resulting from

inadequately controlled environmental temperature. The test wa s sub-

sequently satisfactorily completed on this unit.

A thorough evaluation of the performance characteristics of the 25-pound-

thrust 0AMS TCA was conducted prior to initiation of the DAT program and

continued as additional datawere generated during the program. The

results ef this evaluation indicated that theperformance of the TCA

did not conform to thespecification requirements relative to the shut-

down time requirement (7 milliseconds maximum from off signal to

2 percent of thrust) and the specific impulse requirement at the minimum

impulse pulse (235 seconds minimumat a 0.25 lb-sec impulse).

As a result of this evaluation, Engineering Change Notice ECN-NA-SE7-

289R1 was submitted to the customer by Rocketdyne recommending that the

TCA shutdown requirement be changed from a maximum shutdown time to a

maximum shutdown impulse and proposing a maximum shutdown impulse of

0.26 lb-sec. Shutdown impulse is the only significant measurable

parameter which describes the shutdown performance of a TCA.

2 R-15019-2
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The recommendation relative to the revision of this requirement is

incorporated in Appendix D of this DAT report. All pages reflecting

this change are appropriately identified. Units 1, 2, and 3 all exhibited

performance within this requirement.

The pulse specific impulse of this TCA as demonstrated during tests

conducted prior to and during the DAT program, does not conform to the

specification requirements. However, the specification requires that

the pulse specific impulse be demonstrated at the minimum impulse pulse

(0.25 lb-sec). 0perating the TCA in a pulse mode consisting of pulses

of the magnitude of the mininmm impulse pulse is not representative of

the pulse mode operation anticipated during flight. Mission duty cycle

test requirements for the 25-pound-thrust 0AMS TCA (MAC MDC OCA-113),

which represented the best estimate of expected TCA mission operating

requirements, indicate that all of the required TCA pulses which provide

an impulse of less than 1.0 lbCsec contribute onlyapproximately 12

percent of the TCA MDC burn time to guaranteed life. The TCK specific

impulse for the longer duration pulses is considerably higher than that

for the shorter, 0.25 lb-sec impulse pulses, because of the geometry

of the _CA injector and propellant valve to injector feed tubes. =The

electrical signal width-specific impulse characteristics for'this TCA

are as shown on'page 357 (Appendix D). This TCA performance data was

obtained using the most advanced instrumentation of this type available;

It is therefore concluded that compliance of the 25-pound-thrust QAMS

Thrust Chamber Assembly with specification requirements was demonstrated

to the extent necessary to satisfy mission objective s by the Design

Approval Test program.

m-15o19-2 3
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DESCRIPTION "OF 25-POUND-TILRUST 0AMS THRUST

CHAMBER ASSE_mLY P/N 208160-61

The SE-7 25-pound-thrust Orbit Attitude and Maneuver System (OAMS) Thrust

Chamber Assembly (TCA) is a storable liquid, bipropellant, pressure-fed,

ablation-cooled assembly (Fig. 1 and 2). Eight TCA's of this configura-

tion are used in the Orbit Attitude and Maneuver System for pitch, yaw,

and roll control of the Gemini spacecraft while in earth orbit. Thrust

level and propellant mixture ratio are controlled by fixed orifices located

at the propellant valve inlets. The propellants used are nitrogen %etroxide

(NT0) as the oxidizer and monomethylhydrazine (MMH) as the fuel.

The thrust chamber core is made in two segments: the combustion zone

segment and the nozzle segment. The combustion zone segment is fabricated

from 90-degree-oriented (perpendicular to the'TCA centerline) resin-

impregnated, high-silica ablative material. The nozzle segment is fabri-

cated from zero-degree-oriented (parallel to the TCA eenterline), resin-

impregnated, high-silica ablative material. In addition, the thrust chamber

core is wrapped with a layer of phenolic-bonded asbestos fiber to provide

additional sealing capabilities. The bond line between the combustion

chamber segment and the nozzle segment is located in a low-pressure, low-

stress area aft of the throat insert.

Structural support for the thrust chamber body assembly is provided by

layers of high-temperature, high-strength glass cloth and filament-wound

glass roving bonded by phenolic resin. Additional layers of glass roving

provide added strength in the injector attachment and throat areas. The

combustion chamber of the TCA contains a seven-piece segmented JTA graphite

liner "backed up" by a zero-degree ablative material sleeve. A throat

I_-15019-2 5
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0

insert of solid silicon carbide is used to resist the erosive effects of

the high-temperature combustion gases. The thrust chamber body assembly

is encased in a stainless-steel shell to provide structural attachment

between the thrust chamber and the spacecraft.

The thrust chamber injector is fabricated from stainless steel. The

injector incorporates four pairs of unlike doublets which impinge on a

splash plate providing propellant mixing for high combustion efficiency.

TCA operation is controlled by two fast-acting, electrically operated,

solenoid propellant valves (Fig. 3). These valves are attached to a

mounting bracket which is in turn attached to the injector plate. The

basic propellant valve design embodies a hermetically sealed solenoid.

Valve sealing is accomplishe_ through the use of a precision ground ball,

attached to the armature, which engages a Teflon seat in the closed posi-

tion. A metal stop below the Teflon seat is incorporated to limit the

armature stroke. Closing is accomplished thro.ugh the use of a spring,

and sealing force is obtained from the spring and the pressure of pro-

pellant acting on the ball.

The physical and performance data for this TCA are presented in Table 1.
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TA.13T,_,1

25-POUND-THRUST OAMS TCA P/N 208160-61

PHYSICAL AND PERFORMANCE DATA

Compliance of the Gemini 25-pound-thrust 0AMS TCAP/N 208160-61 with %he

following physical and performance requirements has been verified by

design approval tests.

,Physical Data

Envelope, inches

Weight, Nominal, pounds

Compatibility

Materials

Valve parts, Internal Exposed

Injector

Thrust Chamber Core

Structural Shell and Brackets

Performance Data

Propellants

Thrust, Vacuum, Rated, pounds

Chamber Pressure, Nominal, psia

Mixture Ratio, Rated, o/f

Specific Impulse

Start time, Maxim_, milliseconds

overall dimensions:

length 10.9,

forward 0D 2.85, and
aft 0D 2.83

5.02"

Nitrogen tetroxide and

monomethylhydrazine

CRES and Teflon

Type 321CRES

Ablative and ceramic

Type 321CRES

nitrogen tetroxide
(oxidizer) and

monomethylhydrazine (fuel)

23.0

152

1.30

Classified (see page 11 )

23
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TABLE 1

(Con_inued)

Performance

Specif'ic Impulse, Nominal, seconds* 259

*Classified Parameter

R-150i9-2 I1
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TABLE 1

(Concluded)

Performance Data

Shutdown Impulse, Haximum, lb-sec

Oxidizer Inlet Pressure, Rated_ psia

Fuel Inlet Pressure_ Rated_ psia

Life, Specification Performance_ MAC
Hisston Duty Cycle. 0CA 113, seconds

Life, Guaranteed MACMission Duty

Cycle 0CA 113, seconds

Propellant. Valve Service Life
Cycles 1

Propellant Valve Voltage _ Nominal
vdc

Propellant Valve Current, Nominal,

amps

EnvironmenCal Temperature Range
0perating, F

Environmental Temperature Shock
Range, Nonoperating, F

Vibration Level Random, g

Shock Level (in shipping container), g

Proof Pressure_ psig

O. 260

292

292

118

160

50 _000

26.0-,

0.619

15 to 200

_z_0 F to +18..5

7.5

15 for 11 milliseconds

392

(1) This requirement _as verified usinga 25-pound-thrust RCS DAT TCA

as reported in Rocketdyne Report R-15019-2, Volume II, Book 1

R-15019-2

INC
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TEST PROG11_

TEST SEQUENCE

TCAUnits I, 2, and 3 were subjected to the tests outlined below in the

order listed.

Unit 1

1. Visual Inspection

a. Component Modification

2. Vibration Test

a. Propellant Valve Proof Pressure and Leakage

b. Thrust Chamber Proof Pressure and Leakage

c. Propellant Valve Electrical Resistance

d. Propellant Valve Dielectric Strength

e. Propellant Valve Functinnal

5. Mechanical Shock Test

a. Propellant Valve Proof Pressure and Leakage

b. Thrust Chamber Proof Pressure and Leakage

c. Propellant Valve Electrical Resistance

d. Propellant Valve Dielectric Strength

e. Propellant Valve Functional

_. Mission Duty Cycle to Failure Test

5. Disassembly and Inspection (Thrust Chamber 0nly)

6. Explosive Atmosphere Test (Propellant Valves 0nly)

a. Propellant Valve Proof Pressure and Leakage

b. Propellant Valve Electrical Resistance

c. Propellant Valve Dielectric Strength

d. Propellant Valve Functional

R-15019-2 15
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7. Fuel and Oxidizer Resistance Test (Propellant Valves 0niy)

a. PropellantValve Electrical Resistance

b. Propellant Valve Functional

c. Propellant Valve Dielectric Strength

d, Propellant Valve Proof Pressure and Leakage

e. Propellant Valve Load Analysis

8. Disassembly and Inspection (Propellant Valves 0nly)

Unit 2

1. Visual Inspection

a. Component Modification

2. Temperature Shock Test

a. Propellant Valve Proof Pressure and Leakage

b, Thrust Chamber Proof Pressure and'Leakage

c. Propellant Valve Electrical Resistance

d. Propellant Valve Dielectric Strength

e. Propellant Valve Functional

3. Impulse-Signal Width Test

_° Mission Duty Cycle to Guaranteed Life Test (160 Seconds)

5. Disassembly and Inspection

Unit 3

le Visual Inspection

a. Component Modification

16 R-15019-2
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Q Mission Duty Cycle to In-Specification Life (118 Seconds) and

Hot-Fire Burst Pressure Test

3. Disassembly and Inspection

TEST UNIT IDENTIFICATIONP/N208160_61

i. Unit I, S/N_058253

2. Unit 2, s/N_058232

5. Unit 5, S/N a057532

TEST DESCRIPTION AND RESULTS,. INIT i

VISUAL INSPECTION

Description

Unit l was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification RA0220-3_.

Following the visual inspection, Unit 1 was modified by the addition of

simulated spacecraft system tube extensions (P/N99-10669_ and P/N99-

106695) to the existing fuel and oxidizer inlet tube stubs. Installation

of the tube extensions was accomplished per Rocketdyne Specification

RA0607-009, "In Place Brazing of Tubes and Fittings for Space Engines."

Results

The visual inspection was successfully completed.

R-15019-2 17
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VIBRATION TEST

Description

Unit 1 was subjected to random vibration testing along each of the three

mutually perpendicular axes. The random vibration time for each axis was

8 minutes less the equalization time required to verify spectrum shape

and tolerance. The maximum-allowable equalization time was 20 percent

of the vibration time for each axis.

Prior to the start of the random vibration testing in each axis, a sine-

wave survey (1-g maximum peak, logarithmic sweep from 5 to 2000 cps in

5 minutes) was conducted t6 calibrate the input and output accelerometers.

During the vibration test, the TCA was mounted in MAC-supplied spacecraft

bracketry, which in turn was mounted in a rigid test fixture.

g
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The random vibration test was at an overall equivalent level of 7.5 g rms.

The vibration frequency was varied from 20 to 2000 cps. The vibration

spectrum was as follows:

1. 0.02 to 0.12 g2/cps from 20 to 100 cps

2. 0.2 g2/cps from 100 to 300 cps

3. 0.12 to 0.01 g2/cps from 300 to 600 cps

_. 0.01 g2/cps from 600 to 2000 cps

Propellant valve leakage and functional tests and thrust chamber proof,

pressure and leakage tests were conducted following the completion of

the vibration testing.
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Results

The vibration test was successfully completed.

MECHANICAL SHOCK TEST

In preparation for the mechanical shock test on Unit 1, the simulated

spacecraft system tube extensions were replaced by inlet tube adapters

(P/N 99-106126-11). Installation of the adapters was accomplished per

Rocketdyne Specification RA0607-009, "In-Place Brazing of Tubes and

Fittings for Space Engines."

Description

Unit 1 was installed in a standard Rocketdyne shipping container and was

subjected to three shocks in each direction along each of the three mutually

perpendicular axes for a iota1 of 18 shocks. The shocks were of 15 g

magnitude and ll-millisecond duration.

Following the mechanical shock testing, propellant valve leakage and

functional tests and thrust chamber proof pressure and leakage tests

were Conducted.

Results

The mechanical shock test was successfully completed.

I_15019-2
19
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MISSION DUTY CYCLE TO FAILURE TEST

Description

Unit 1 was installed in the hot-fire test facility and was subjected to

a Mission Duty Cycle Test (MAC MDC 0CA-115) to failure. The first portion

of the MDC was a "cape firing cycle" conducted at local ambient tempera-

ture and pressure, after which the TCA was allowed %o return %o local

ambient temperature. The second portion of the MDC consisted of operating

the TCA as described in Table II, page b28 (Appendix D) to failure. This

MDC was conducted at a simulated altitude in excess of 100,000 feet and

at local ambient temperature.

Results

The Mission Duty Cycle to failure test was successfully completed; how-

ever, the TC__ shell temperatures exceeded the specification limit of 550 F

by 50 F after 118 seconds of mission duty cycle burn time. The test was

continued because i% was believed that the MDC test results and the sub-

sequent shell temperature failure analysis would not be comprised. This

judgement was verified by the test results. The TCAcompleted the MDC

with no performance degradation or incipient mechanical failure. The

failure was reported in OF}{ (FAR) 12917R (Appendix B).
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EXPLOSIVEA_iOS_ TEST

Description

The propellant valves were removed from Unit 1, installed in special test

fixtures, placed in an explosive atmosphere test chamber, and exposed to

an environmental temperature of 160 F. A potentially explosiv e atmosphere

was created in the test chamber by the introduction of a butane gas-air,

mixture. The valves were then actuated at several simulated pressure

altitudes between sea level and 50,000 feet. For each required pressure

altitude, the valves were actuated as follows: ten actuations at a

pressure altitude 5000 fee% above the required level, then one actuation

at each of 10 equally spaced pressure altitudes down %o 5000 feet below

the required pressure altitude except at sea level (no tests were con-

ducted at pressure altitudes belowsea level). Th_ valves were energized

with 26 vdc for 10 seconds during each actuation to demons%rate the ability

%o actuate without igniting the explosive atmosphere. Prior %o the first

and after the final actuation, a sample of gas from the chamber was re-

moved and spark ignited %o demonstrate combustibility. Prior to and

following the explosive atmosphere test, pr0pellant valve leakage and

functional tests were performed.

Results

The explosive atmosphere test was successfully completed.

R-15019-2 21
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FUEL AND OXIDIZER RESISTANCE" TEST

Description

The propellant valves were installed in special test fixtures, installed

in the propellant resistance test facility, filled with the respective

propellants [fuel (MMH) and oxidizer (NT0)_ and temperature conditioned

to 160 F. The valves were then to be exposed to propellant for a period

of 2 weeks (336 hours). During this time, the valves were to have been

actuated three times daily at equally spaced intervals with oscillograph

recordings being made to verify proper valve operation. Leakage and

functional tests were conducted on _he valves following the propeliant
o

exposure period.

G
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Results

After the fuel valve had been exposed to propellant for 1-1/2 days, a

leak was noted in the test facility propellant system. This leak was

found to be caused by the use of a noncompatible seal, Since this pre-

sented the possibility of contamination of the valve, the valve was

removed, flushed, and functionally tested, the test facility was equip-

ped with the proper seals, and the propellant exposure test was restarted

with test exposure time reverting to zero as authorized by Rocketdyne

Internal Letter _388-5219 (page 292_ Appendix D). The fuel resistance

test was then successfully completed.

After the oxidizer valve had been exposed to propellant for 1-1/2 days,

the valve failed to open during a scheduled actuation. This failure was

reported to 0FR (FAR) 12895R (Appendix B). During a subsequent functional

22 R-15019-2
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test conducted as part of the failure analysis, the valve operated normally.

The test facility electrical wiring was then checked and was found to have

a short circuit which prevented the electrical signal from reaching the

propellant valve. Propellantvalve functional tests were then performed

to verify normal operation, the facility was repaired, and the propellant

exposure test was restarted with test exposure time reverting to zero, as

authorized by Rocketdyne Internal Letter _388-5239 (page 295, Appendix D).

The oxidizer resistance test was then successfully completed.

DISASSEMBLY AND INSPECTION

Description

Unit 1 was visually inspected for any defects, damage, or abnormal wear.

The disassembly consisted of: (1) sectioning the propellant valves at

the fabrication welds, (2) disassembly of the propellant valve internal

parts, and (3) sectioning the thrust chamber body. The propellant valve

parts and thrust chamber sections were visually inspected to determine

the internal condition. A record was made of the pertinent items. Follow-

ing the normal disassembly and inspection, the thrust chamber body was

sectioned into quarter segments for further study as authorized by Rocketdyne

Internal Letter _388-523_ (page 258, Appendix D).

Results

The predisassembly inspection of Unit 1 revealed slight ablative material

separation in the nozzle. The postdisassembly inspection revealed ablative

material separation in the combustion zone and that the char front extended

into the asbestos tape wrap.

R-15019-2 23
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TEST DESCRIPTION AND RESULTS,. UNIT 2

VISUAL INSPECTION

Description

Unit 2 was inspected %o ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification RA0220-35_.

Following the visual inspection, Unit 2 was modified by the addition of

propellant valve inlet tube adapters (P/N 99-106126-11) %o the existing

oxidizer and fuel inlet tube stubs. Installation of the adapters was

accomplished per Rocketdyne Specification RA0607-009_" "In-Place Brazing

of Tubes and Fittings for Space Engine."

Results

Visual inspection was successfully completed.

T_4PEHATURE SHOCK TEST

Description

Unit 2 was placed in a temperature-controlled chamber and exposed to a

temperature of 185 F for a period of _ hours. It was then transferred, .

within 5 minutes, to a second temperature-contr511edchamber where it

was exposed to a temperature of -_0 F for _ hours. This was repeated

2_ R-15019-2
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until a total of three heating and three cooling cycles were accumulated.

The TCA was then allowed to return to room temperature and within 1 hour

thereafter was subjected to propellant valve leakage and functional tests

and a thrust chamber proof pressure and leakage test.

Results

The temperature shock test was successfully completed.

IMPULSE-SIGNALWIDTHTEST

Description

Unit 2 was installed in the hot-fire test facility and was subjected to

an impulse-signal width test series. The tests in this series were con-

ducted at a simulated pressure altitude in excess of 100,000 feet and

environmental temperatures as indicated below. The first portion of the

series consisted of pulse-width survey tests consisting of 20 pulses each

at electrical signal durations of 11, 15, 20, 50, 50, and 100 milliseconds.

The pulse periodin each case was a minimum of 3 seconds. A 2.5-second

steady-state test for performance verification followed the pu/ses. The

data were then reduced to determine the electrical signal width required

for an impulse bit of 0.25 lb-sec total impulse.

The second portion of the series consisted of pulse repeatability tests.

These tests were to be conducted _ith the propellants and the TCA injector

conditioned to temperatures of local ambient, 160 F, and 20 F.

g
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The pulse-repeatibility tes_ conducted at each temperature consisted of

20 pulses each using propellant valve control voltages of 22, 25, and

30 vdc, and the pulse-signal width determined by the pulse-width survey

tests. The pulse period in each case was a minimum of 3 seconds. In

addition, along with each pulse repeatability test at each temperature,

a 2.5-seconds_eady-state firing was to be conducted to verify TCA per-

formance and satisfactory instrumentation operation.

Results

The first attempt to conduct the pulse-width survey tests was terminated

as a result of problems encountered with the test facility propellant

feed systems. Following correction of the test facility problem, the

pulse-width survey .tests were repeated as authorized by Rocketdyne Internal

Letter _388.-5299 (page 3_3, Appendix D).

The second attempt at the pulse-width survey tests was terminated as the

result of a propellant valve electrical control system problem. The

pulse-width survey tests were repeated again after correcting the electri-

cal control system problem and were then successfully completed. The

ambient temperature pulse repeatability test was also successfully

completed°

The first attempt to conduct the hot mode pulse repeatability test was

terminated as a result of "problems encountered with the test facility

environmental temperature conditioning system. Prior to the second

attempt to conduct the hot mode repeatability test, a test facility veri-

fication test was conducted as authorized by Rocketdyne Internal Letter

_388-5309 (page 3_1, Appendix D). The oxidizer valve opened slowly on

26 R-15019-2 J



i

I
'1•

I
I

I

I

I
I

I@
i

I

g

g

g

l:_-OC'm'c"m='"l']l_'IV'I_t]lE_ • A DIVISION OF NORTH AMERICAN AVIATION, INC,

the first pulse of this test. This failure was reported in 0FR (FAR)

52656R (Appendix B). Subsequent timing checks conducted as a part of

the failure analysis indicated that the valve was operating properly.

The unit was then resubmitted to the hot mode pulse repeatability test

as authorized by RocketdTne Internal Letter 5588-626 (page 5_9 , Appendix D).

The hot mode pulse repeatability test was successfully completed.

The first two attempts to conduct the cold mode pulse repeatability test

were terminated because of test facility environmental temperature con-

ditioning system problems resulting in freezing of the oxidizder. Prior

to the third attempt, the DAT specification was revised to change the

+5 ±5
cold mode temperature requirement from 15 -0 F to 20 F. During the

third attempt to conduct the Cold mode pulse repeatability test the oxi-

dizer valve operated sluggishly. This failure wa_,reported in 0FR (FAR)

1292_R (Appendix B). This failure was also traced to problems with test

facility temperature conditioning system. Prior %o the fourth attempt

to conduct the test, the temperature conditioning system was modified

to improve the temperature control capabilities. The cold mode pulse

repeatability test was then successfully completed.

MISSION DUTY CYCLE TO GUARANTEED LIFE TF_T (160 SECONDS)

Description

Unit 2 was installed in the hot-fire test facility and was subjected to a

Mission Duty Cycle test to guaranteed life (MAC MDC 0C_L-IIS) (160 seconds).

The first portion of the MDC consisted of a "cape firing cycle" conducted

at local ambient pressure and temperature conditions after which the TCA

was allowed to return to locai ambient temperat%u'e. The second portion

of the test consisted of operating the TCA as described in Table II,

page _28 (Appendix D), up to 160 seconds of burn time.

R-15019-2 27
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Results

The mission duty cycle test to guaranteed life test was successfully

completed.

DISASS_4BLYAND INSPECTION

Description

Unit 2 was visually inspected for any defects, damage, or abnormal wear.

The disassembly consisted of: (1) removal of the propellant valves, (2)

sectioning the propellant valves at the fabrication welds, (3) disassembly

of the propellant valve internal parts, and _) sectioning the thrust

chamber body. A record was made of the pertinent items.

Results

The predisassembly inspection of Unit 2 revealed the following: (1)

ablative material separation in the nozzle approximately l inch downstream

of the throat insert, and (2) the first JTA graphite liner segment up-

stream of the throat was cracked two places.

The postdisassembly inspection revealed: (1) ablative material separation

in the combustion zone, (2) three cracks in the throat insert, and (3)

ablative material delaminations in the nozzle.
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TEST DESCRIPTION ANDRESULTS, UNIT 3

VISUAL INSPECTION TEST

Description.

Unit 3 was inspected to ensure that it was of the proper configuration,

was undamaged, and had been subjected to and passed an acceptance test

per Rocketdyne Specification BA0220-35_.

The unit was then modified by the installation of propellant valve inlet

adapters (P/N 99-106126-11) to the existing fuel and oxidizer inlet tube

stubs. Installation of the adapters was accomplished per Rocketdyne

Specification RA0607-009, "In-Place Brazing of Tubes and Fittings for

Space Engines."..

Results

The visual inspection was successfully completed.

MISSION DUTY CYCLE T0 IN SPECIFICATION LIFE (118 SECONDS)

AND IIOT-FIRE BURST PRF_SURE TEST

Description

Prior to the mission duty cycle test, Unit 3 was reworked by removing the

propellant metering orifices. The Unit was then installed in the hot-

fire test facility, and the propellant metering orifices were installed

in the test facility propellant feed systems so that the propellant could

be allowed to flow through the orifices during the _DC test and later

bypass the orifices during the hot-fire burst pressure test.

R-15019-2 29
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The first portion of the MDCwas a "cape firing cycle" conducted at

local ambient pressure and temperature, after which the TCA was allowed

to return to local ambient temperature. The second portion of _he MDC

consisted of operating the TCA as described in Table II, (page _28

Appendix D) up to 117 seconds of burn time.

During the temperature "soakout" period following the MDC, the propel-

lant tank pressures were raised to 750 pstg and the orifice bypass valves

were opened. After all TCA shell temperatures had peaked and dropped

5 F, a 3-second steady-state burst pressure test was conducted.

Results

The _OC to in specification life and hot-fire burst p_essure test was

successfully completed; however, the throat station shell temperature

exceeded the allowable temperature of 550 F by 100 F after 118 seconds

of burn time. The test was continued because it was believed that the

test results and the subsequent shell temperature failure analysis

would not be compromised. This judgement was verified by the test

results. This f_tlure _as reported in 0FR (FAR) 129_ (Appendix B).
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A chamber pressure of 520 psia was obtained during the hot-fire burst

pressure test.

DISASSEMBLY AND INSPECTION

Description

Unit 3 was visually inspected for any defects, damage, or abnormal wear.

A record was made of pertinent items of condition visible prior to
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disassembly. The disassem_ly consisted of: (1) removal of the propel-

lant valves, (2) sectioning the propellant valves at the fabrication

welds, (3)' disassembly of the propellant valve internal parts, and

(_) sectioning the throat chamber body. The propellant valve parts and

chamber sections were visually inspected to determine internal condition.

A record was made of the pertinent items.

.Results

The predisassembly inspection of Unit 3 revealed the following: (1) de-

laminations of the nozzle ablative material, (2) thermal discoloration

of the stainless-steel shell, and (3) erosion of the threat and combus-

tion zone liners. '

The postdisassembly inspection revealed: (1.) delaminations of the

combustion zone ablative material, (2) a 360-degree circumferential crack

in the throat insert, and.(3) the ablative-material in the combustion

zone was charred out to the asbestos tape wrap.
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l_35zleA/6_-ce

Figure 6 . 25-Pound-Thrust 0AHH TCA DAT Unit Disassembly

and Inspection Post-MDC to Failure Test (View 2)
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2_-Pound-Thrust 0AMS TCA DAT. Unit I Post-MDC R-15019-2
to Failure Test, View I
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Figure 9. 25-Pound-Thrust 0AMS TCA DAT Unit 1

Post-MDC to Fc_lure Test, Y_ew 2 . .
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and Inspection_ Post-b[DC to Guaranteed Life

Test, View 1
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Figure 14.

]_25-1/29/65-s3c*

25-Pound-Thrust 0_ TCA DAT Unit 2 Post-MDC to
Guaranteed Life Test, View 2
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Figure 15.

_25-1/29/65-s3_

25-Pound-Thrust OA]vIB TCA DAT Unit 2 Post-MDC to

Guaranteed Life Test, View 3
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Figure 16, .25-Pound-Thrust 0AMS TCA DAT Unlt 3 Disassembly and

Inspection, Post-M])C to In-Speclfication Life and

Hot-Fire Burst Pressure Test R-15019-2
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Figure 17o 2_-Pound-Thmm_ OAI_ TC_ DA_T Unit

R-l_01_-2 Post-HDC _o In-Specification Life and _7
Ho_-Fire _urst Pressure Test, Vie_ 1
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2_-Pound-Thrust 0AMS TCA DAY Unit 3 Post:-.
M])C to In-Speclf_cation Life and Hot-Fire

Burst Pressure Test, View 2 P_-_50_9-2
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Figure 19.

R-15019-2

IIIE25-11/_,/65-SlO*

9-_-Pound-Thrus% 0AMS TeA DAT Uni% 5 Pos%-MDC %o In-Specifica%ion

Life and Ho%-Fire b_irs% l_ressllreTes%, View 5
_9
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2_-Pound-_"nrus_ 0AHS TCA DAT Uni_ 1 Hechanical Shock
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0.':2. ID?NTIFICATION

c_ _o. o_ _R _ CoLe

, b:
FAILUR_ ANALYSlS R.r--PORT'_5_

•A A YST COW, ONLY-i

_l_t. L G_OUP12895R

%RT IDENTIFICATION

tAxJ NO.

e.o7559
_-NGIAGE. MODEJ_ NO,

s_-7

9193579
E,NG/AGE SE_I,A,,t,NO_

ANALYSIS BY

j EAILV_E O^1E J .?:_CA II-14-64 -

tAItl NAME

0xld. Valve

I ES_tOPE_AIION H_

. •

.

X, It was reported by the 0FR that the subject valve failed to operate durln& a

DAT oxidizer resistance test. The OFR statodl "Valve inoperative durln_

oxidizer resistance test after 0.he and a half days of testln_, Suspect rubbe_

conta=ina.tion in valve from" the facility test set-up," :
"o . •° .

2. The valve was sent to D/596-149 Laboratory for failure analysis which consisted

of the following functional tests with no inlet pressure:

&.

b,

¢•

The pull-in current was checked and was found to be" ,I_ A)_S, "'"

The _rop-out current was chocked and was found to be .04_ A_S, •.

The energize tlme was checked and was found to be

current of .)7 A.MPS,

d. The de-energize tlze was checked and found to be .0014 SEC with" the valve

de-enerKized from .72 AKP$•

The above fwnctlonal tests indicated that the valve was opdratlng "wit.hi_

specification. A trip was then =ade to the test site to"eXamine the test •set-up

to determine if the failure could have been due to a test facility problem•

followin_ information was obtalned:

a, The electrical cable _'hlch connected the valve to the power supply wa_ found

to be damaged. The insulation was burned off in several places whlch.caused

a direct short when power was applied,

A fire had occurred in the chamber which burned the cable."b.

C.

d.

The fire was caused by loakins NTO.

The NTO leakage was caused by the use of a rubber "0" Ring in the test,

set-up filter connection, which was accidently installed.

Riz_ should have been usod.
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I "The valve was sent to the H & P lab for flushing. The effluent w@e

analyzed to dete_ine if corrosion processes had started inside the " •

valve, The analysis indicated that coffee°on had not started. The ..

i valve was returned to the DAT unit. It was recommended that the valve "be Given a co=plots functional test. If the valve passes the functional "'

test, it will be rc-starte_ in the oxidizer resistance test.

i conclude_ that the reporteA failure actually a test facility3. is was

malfunction• The test valve did not actuate because of the faulty• =

O" electrical.cable. _ .. . .
4. No cor_ective action on. the valve is required as the valve did not

•" actually fail. The use of an i=propcr "0" Ring which •resulted in leakage ..

I

I

|-

I

I

I.

no
I

°

and fire has been di_contir.uc_i. All "0" Ri.n_s were checked to" i_usure no

further prob!e=s o'f-"thi_- typeo . . • "
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FAILURE ANALYSIS REPORT_{_ '/\

•ANALYST FILL OUT COVER SHEET iDN'LY "]

j LO_IION I l_^li,U_ I:O^ll lCTL-III i0-15-6_

|i
I

I

I

IO

|

•°

J_emperature requlre_,onts had the hot _a0 recirculation not occurred.

' _. _'. ,.,..,..._.' . ,

i; ANA_.Y$;$ A;;_.I;S ;O I_0;_. I.AN ONE Oil`, lhS£_J ALL. At_'LIC._ILE Oil. NUMi[U IN IHIS SI_ACE, . .. i. _.. _,._ !

\'2, ''_':-':_.,-GI /.@/

i. H;SlO&t 2. ^,NA|.XS.I ). CCNCLUS_ONS4. CO;¢[-CIiVEACtION 1<( •-._ _%t_ /
• $TAT_. IT,_M KU.M;F,;_ AND O[J, CRISE • USE IA'I'IU_ SHCfTS IF NECE$$AIY _ Q'[*t¢ I _._-._f"

e:,E SP;-C,I;;C IN CO;,R[C;IVE ACTION STAT£MENI" AND STATE F.._I"£.CTIVII3tDATE AND/O_ ENGINE SERIAL NUMIEIt _/_tEI.E ,_tU'_'L_

I. Oct/hi 25 Ib C;_ DAT Unit No. i failed to meet the S_D temperature requirements at

1i8 seconds of acc_r.ulated firin 6 tLv.e durin_ the OCA-II_ mission duty cycle. The

ter..perature recorded was 50°F _reater than the allowable r,_%x/_v,_.nof 5_O°F. ,_T,otest was
continued to 175 seconds of accumulated 0CA-113 )._ission duty cycle firin_ time (15 sec.

beyond SCD U_arantced life requirements) with no structural failure. The test was

conducted "._ the Tri-_.'.odtest facility. -
• -.

•°

2. t_nalysis of the te:rperature-time data showed the outer shel/ skin temperatures to 10e

IFrearer throushout the r.ission duty cycle than anticipated from previous FAd) tests.

jThe _D data was obtair, ed from te_ts conducted in _the larce altitude simulator. "

JPoct-tes_ x-ray analysis showed the condition of the TCA to be like R&D chambers similarl

Itested. Scction_--._ of the TCA showed it to be chaired throuo"h. It was thouzht that the
Irec_-culation of exhaust 6ases in the smaller altitude can (Tri-Nod) could account for

Ithe difference _*n temoerature. To determine the extent of artificial skin heatin Z durin_

z_sslon du_y cycle tes_inz as a result of hot gas recirculation in the Tri-:'od facility,

a controlled test series %us conducted using a 25 Ib OA)_ slave cha_,ber. The test series

ccnslsted of both l_-"ted steady state and pulse testing at a simulated altitude of
170,000 fee_ and local -_mbien_ temperature. ;.our (&) strips .of 0,375 inch square, 0.i0

inch thick plastic packing r._terial were sus_-._n.]cd from each corner of the thrust

r.easurLn G system housin_ with &.5 inches of f',bercl:_ss string. Motion pictures taken

durkn_ testirc she%.'ed the four strips to fluctuate considerably durin_ pulse testin K

and to stand out ah an an_le of &_ deEreces durin_ steady atate firing. A velocity

calculation _:as r._d¢ on the basis of the steady state results and the velocity required

to displace_ the plastic strips i_ de_rees at 170,000 feet was seen to be on the orde_

of 700=,_h. . . . ". " .. - " • " " •

3. ....Co_c'u- s~"o-..s- ,h_ e in_"ability Of the TCA to moot the .SCD temperature, requirements is

at_riouted _o artificial skin heating resulting from hot e_haust Gas rocirculation.
The =orion -ictures clear1"- nointcd out the exists.nee of a considerable environ_.ental

• * • A" _ 8" _ "
s the s acecraft. Abe hot as recirculation is seenGas velocity "_..ichwould not exit in p ' _ •

to be & result of incomplete pick up of the _C,_ exhaust _ases from the Tri-_,od test

)usinz. The TeA %-ould have satisfactorily completed the mission duty cycle within the
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J_. In order to ol_minato artificial TCA _kin heat,n8 in the Tri-Mod facility, a cylindri-
cal shield hao been fabricated for all TCA confiGurationo _ith next part teDted effectivity.

The shield, fabricated of •020 stainless steel sheet, _ill be attached to the TCA flange •

throush a formica base plate such that the te_t enviro_x.ent will more clo3ely simulate
that _hich the TeA would oee during Gemini simcecraf_ operation._Se@ ¥i_ur@ i)

% .

• . e.

@

••

FAILURE ANALYSIS
._7:.._.---J REJECTED

%;. •

b-?.

RELIAnlLITY DEPT. 261

McDONNELL AIRCRAF'r CORP.
, , lul , _ t
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.;:.'.-,"LU ,""hAIRAJ. "SIS. R_PORT
I

!
o, .... °

-,,,',..,L';_,,F:LLGUT CO'12._....e,_.-..:,O,'q,..,v !

LGC.A;;ON _ FAIt.U;,_. _;&

I"I"TT ."^-'--_,_.,_l,

2.'.7,T ,Z Z.: .-:.';C,',T'C._
:,'..,; ._O. S_,_J,_. NO.

" _C_"._.0...6! . ';05_233
;.:._I_G_ s.._:,_ _O. '_GI^'G_ $:_:,_. _O.

_Z-7 None

"'z/,u_,_._"

"_'•..........,..,,." Cb._-'_._-. -zr,.'"
IL;T/O,'.: :J_TiON :;_

957-090

[ D_.*'I. & G;_OUP!'_'. ._:. S.".eLnco"d _9_-33__

_;_"_E

P.c.ct'_te.:,n_

I
, , !

I

+

+

+

!I
I. H;$TG;_Y 2. _NAI.Y$1S 3, CO._CLUS_ONS 4. CORRECTIVE ACTION i . • • ¢ --.* '" , .

eSTATE ITS)4 NUM;_ER AND DE.SCRIbE eUS_ EXT_J_SH_"TS I_ N_*CF,$SACY : -% . ,-, ,'""•_,-_'; J_-'l

•" " • q.',_.C ,.:_.'/
• \,,.. r_:._"_P_:a. i, 3, a_nd /,- No chance. ' -.._.'._ .

• ' . - •. °.

Paras 2 - In answer to questions raised concernin S this Ft_R, Pare. 2"is _mended .

to read as follow_._ ,. • . ,

";_nalysis of the temper_turc-tir..e data showed the outer shell skin

temperatures to be sreater than antlciwatcd from previous P-2ADtests
(see ._res 1 and 2). _ne P_-_Dcaua was obtained from tests con-

ducted i.n the large altitude s_:._lator. Fi_-ure 2 also indicates a

more rapid rate of temperature i_ncrcase with t'L-.,edurin_ _he re-entry

po_ion of the mission duty cycle (the most severe portion of the tcst)_N .

Post-test x-ray analysis sho;_'edthe condition of the TCA to be like
P_O cha:,:berss_milarly tested, c_-'*^-<-- of the TCA showed it to be
charred throuzh. It was thousht '' ..tact t:-,crecirculation of e.xhaus_
gases _n the smaller altitude can (Tri-'.:od)could account for the
difference in temperature. To dete:.-nincthe extent of artificial

skin heatins durin 2 'zsion duty c:,cle testins as a result of hot cas
reelrcula;ion in the "ri-L'od facility, a eont_.'olledtest series was

" conducted using a 2_ ib OA_-:3slave char.her. The test series consisted

of both !ir_ited steady state and pulse _estinz st a sL_alated altitude

of 170,OCO feet and local z.-.bientte:aperaturc". Four (&) strips of
0.375 inch scuare, O.lO inch thick _-_^. _........ pac:cins r.nterial were sus-
pended from each corner of the t., _t z,,casurinS system housing with"_. •

_.5 _nches of fiberglass strin Z. ".:orionpictures taken during testing " "
showed the four strips to f!ucturt_ con_Ldcrably durin S pulse testin z
and to stand out at an ansle of _5 de_=r,ecs durLn Z steady state firing.
A velocity calculation _.:as ._,_deon the basis of the steady state results

• and the voloelty required to displace the plastic strips _ de_.rees at

.170,CX)O fee% was seen to b_ on _he order of 700 =/me "

f-O;tM¢6) 24 _. I .1 _ /



I

i

i

i
I
I

I _o

l _-
.a

|

n

U

• 0

................... _, .: .... ( : ::t':j.: : ' 1"I........ I............. : ; : '1': " ;:: : : " ] '"1 .............................. I I £_'".......... +............. :i :':_r: _, ..... _1::::(:.:_.[ ::::t::::;: _::; :: F: :- ti .... :" I'; ':::]:::: :-:.; '- _ ...."_i.[,'(! .::!'t _'_ "''!_ _!'_"i]!'!:z.............................-++_-- .... I ....... _: :: ._': : " .":::: "_" ":'" _'r ":': -;: i_._+_:::_......... " _ _"_'+_ ........... '"' ........ T ............ ; " ; ' "
..................... .......... ,'"" ............ | , 1" ......- -_ ,.................... , ., ................................ I.... ..-.

.......... __t_._ _;_;....................... L: ::.: ::::. "'.:t ..... +_................. _.1.... :...... ; ........... : ,::] .:......._,+:.....,._.: ,.,.......:..,+...,.,.,.... , ..._.+................_ ..... •._-,4....... !........... _":""_...........................................

i_'it.:!:: _::Fi::!!:!:h: :i:;'!!i_ _ :;i:L _L:_-q__-:'_'t:i :!=_j_:: :.:_t :: _:_i,;!:Iii;'i _ !;ti:i! _.l_:: _i!,ii_ i; ii .,i b_-_

!q:_;:::;::::!:':: -.::t.: • ::!:b :! i:!!f!ii! :!F _;_::i!]} :! : ::::: :i._ -;._:. i:_, _ I i_it;£ -:: t_ii Fit;': i dill::: :.::|iF-]:i_!L:-',_
i::::'::;: ::: ,: i_: ::: ::-:t: : .!;:i; ; ............ .._._;".i :IN':: . :.;.+.,_-_" :: v-:. : "-:::: ._': h" ::_.ii! i'i:.,:-:._.:;l-+- _

• :: 1: .... ' ........ I ............. ! ..... i"" 1...:,;::; 'I::i ;" I: .......................... '" [-_._1 '" _:.: ;:1;I:; ;" : : : _I': ;: .... "+'' .... ;"
•-t:.: :_ F[:! !-K ":Fr :''_ "-':_:::: :;," ';::.:-":_:": :::'_'.';: :::-';.:-_ :.:: :::: :::'_-'t:;:;.:::I:::: :::.r.._ - _.. I : :: : ;: : .!; u:: +t;: U': :FI ":;:..................._.........: ::::::::::::::::::. ...."......' :::::::::::::::::::::::::::_.1 , _t: ........._ _,:__.....;_:=t:;...._..!._ ...... ;..+ .... ;-_ .......... , I_'_ ....... 1........................ t ........ _ . :: ::':::::;: ':;_; ...... , ....
....... _:"_;_'_"':'.' ...... ",-:"::!_:_:F-_':!:::! :::_::: : :: ";::;:':;;:': ::i: :-_": _; :-: "" : :: .':_ ":l :; ::t :: "_-:

::_. :;_ .............. _ .I., .... :: ::.: :: ,,:::. _._: :2 ; _ , : : .... :I z ........ _...:,..:._ .:;: :::: ::::_:_: ":,_t: ;I': : ': ..... I ............ ._._i'"............... " _':,':] ...... t" "; * _.. , • ............. 1_ _ L:: ;.-'T ............... ¢. ..... _ ......... : ':_: :; :_.:

- ._ t ....... t.._ .......o ...... i_ _ J ....................... • ............ ,. •" " .................... .........................- " ' ........i_.............................. _ ............ .............. _ ....... • : .,..._.:_ ............................... _ + ..........,:....._., ..... ,+, t .........,. .,..
"-"'V": "":t:::: :::h. ; :t:_,_!; :: ::;: :':: _ ::l:::. ':. i'-:: I::: ":'.: :-: :: :::. :::: :::tl':;. ;;:: ;::: :::; :::.;;::,_.._'_ .. " : ;: :-:; |:2; :

::7 I . : .... :. " :.::, . ";Ii,;:': :'1_:_ ,_'_ ;;t ; :: .... I'"'_':;:I;::: ";:'|:;': :;if .;:;1::;:1::';:':;:':;_1 ;1" I:._'1 " '- '_"" :"_- :'_':-,-,

..:.t:h: .:.it':"." "'ii'F" "F" .._i ::::t:.'" : _ _1 -.: ...... ;: ;! ;;_;!:!_::;:. :': _ii ":i:' ..... ] ..... " _':": " "'_'"
... t :._, :._; :t._..:._. t:-TI:T;; ;: : ..... _- ,-_ ..... I;.'". :i._: -;;; "';; ".:" =::' ; ....... L' ...... I ......... { ..... ;.,liT:. ; : ,I :* .'::; :,_1 :... ;:;1

_-L_Y ......... _.'. :_'_I ::i __1 i:._:_:!:: :_._'_,,*:+_;'; _:! "_!_';_f":: i!;!i!_:;: _b-:.:::: !!!+:_;: :!::+:::: :::q:_:: ::::;,;-: _ t: .'::_:'_!:::!!.;_:+"_
• _ ........... : .:'" _............................... ; :'t." ............... t ...................................... ;"_............... t._-=;:.;: :;_.--:_:_t_.--- .....,................,!.;: ._:::;:::::,::_1:ii!-;:.::i+:.:-:-i:ti;•t ,- •._ill;....,+_.::.
L-_. _;:,- ._-:,..,, ....... _.. !_i.._ .......... ::_::: --:,-::-:::.: :_:::.........,........I........_...... ,:,:;_-.; ;_t;:;.;O • -."t ....... 1:....... u: .... L...I ...... - ' : : t : ............ _...:::t ......... t .... :.:_:-;: .;: : :: _:.: : r.............. _ ....
:;:':.'. :;:::::;:. ::: !:;::_:.'I::_IL:'I:_:" ::_ _-t_::_ ::-;:-'- _.--+.;.: :: ++_._ ++._ .;:i.:.:_i_: "'_[._:'" '":J":: _"!',: .... : _'!";:': "'_ h.'_.t::_!
:::_ ::::':t::': :::::::::::::::::::::::::::: ::_,.'_, I -: i_:']!!i!l;::: ::-:]:: : ::;:F::: :::::;:::1;:;:_:!:: !::;_ !i "i_:'.-. " iiiit.::!: :F',u :; ::::::," :.._t_,:: :.
:.:._J...... _'_:'_:_ ..:.:'2:::;_'-i"_:'x,F::,.............::':"--: "':"__ _"_'" '__'"=_"":::::::: ::':'i:F'!......_t=::: ='_':_ ::_'". --i".. ......"'" "_: u! _t,::."._i_-:_.._.........__r._r.:.........+........ , ._.._: ........,......:,.,:_ ,:....._.+.: _..:.: !,+::_!+_:,++_
• ' " ;';('} : ':::: ': ;; :;:: :;: :: _ !t! "_'' "'_..t' i- 1 i t ;'" : ! !_i t l I:_ _-i;l._-;

: ._ : :::: ::: F-::t:::: :: ;ji::; -:;:.::! !_-_:. :i :. : ,: :: :.:: :;.: :: :_:;:; ;: ;,::. ::_it ih;;: :_ ;::! .-" _:: ::: '; ;; .':::1-::: :..: +:-:
t .- ...I..::_.,..............t ....... , ., ......., ..... , , , .... ,.... ;..... t_.........._........,.... :,,.....

-:i. :._. u!:,::;_-.;ii_.;:ii._._':::_:ii iii;;i!_! ".i_-_-I..i_:_::.;;_::'i;i'. !:_:li_i":i:_i!!. :::-,':_i_r!!_:!... :..': :::.-.iit.-:._ ..:;_...+...._ _; ,::: .;!::_ :,;_
=:.':!-'r: :.-_ ....................... '"- "=:: ......... ::;:=::: ::= :== ::=.=:= ;:::]:::= =,._:.::: :::! ::-. i'::: ::; =" : t: 1: ! .: :::: :::: _.. ::., ......_.................:_...._,.::, .:::::: ........+............,.................., ._...... ......... ;; :':: :':: :::: :'"._:::: :_1::: :::.: : ;i:: : ..... I................. - ...... , .-. .-'_-": ::;_.'_ :'=. :.._ "_..._=; "_ • ._.: ; ..._, .. ............ :.................::,.,, .......,.
= .................. _ ......................... ]' ",,=_;.; :::: :':: .......................................... _-'o: -:-;::':: : :':: ............. I ......-:-,-......_......._....................._ I--L,_-,:t............_.......................... ,4 _..::...._..... ,---._' ::::: ;:r - :: ; ::;: ::...:..! ......................... ;. : ..--.. _ "_.: ;'_ ..-_._.:, .- ................... _ ""; ='_'; :_: o:._ ......... , ........ I; :. ::: :_::1.:.::.,:............:1................... :i_::':: ;;;:::::1i.:::_ ................t........ ,.....I..........,+...............,I ,_,,_:.•......==----._:-.....+.....,............----..--:..........,.........,..I.........:• .+-..;.---:.......
..._.......;_i........................._...................................I................................_...... ::: ' : : .-:'-:: ::'"I ....................... I...... _ -I .. I .:::::J:: .............. _ ........ 1 .... "t ..... _ -.........- ....= .........I.......=_......._.;...................................._......._,..,..
• .._.i.... t-;':-I-i;; ::: ................_ +...................... : .. - ................. _............. I.. .......... :" _-,:................... ::t:........ _ ":......... t ............................. _, -..... _..-: :-.'- "-".................... t .... _ ..... _ ...... : "::',"'t .............................. _ ..
•.., ............ ............ ,..... ,. ...... . _ ,,.+_ ,-, _ ,..,,.,..,,.t ..... :..'..,....t'r-:_., .... _.--,!i!,t_:---

:--_:....=: =--_--:=..-:_=:==-.:; :-;:;, :=:=t=...... •.......,,:: I:-:::;::.,:_:::,7.,.; ::::f.:: = ,;.,:._1,,:,11_:_;: .::;.:.,.._.............................,..........._:--_+-:_;-:=I=_............... . ....=_
';.: ............ I....... '.... :--"::-_,:::_;::;:..... :;::_::: :"._::: .t":": ............. ' .................t................ :,-.t: : .::t :: ::::,'. : _i_t........................

:::ii.7 . • ::, _.. ::::t. : • ::,;::: ::::,:::: :'.'_i!:'}!'i: i_!: : F _i_:.;" _ t _ _:.:,_._:_:,..-...._......., .....= .... _._ .......t...._=. =L:.::.;:._:::_;¢:;:::I-_::::2:::,::.:;::,:: _,:;;.:;+_:;._
: :¢._ .::L". :;: .':; ;::" ::=: :'::'i:'; ::-:_;::: :::: :::: ::I : " ::" ;; ; i;: : ":'I"._ ;_!.*"'._;: :i:.: "-"_""'_=:"_'_" ,.--_..I:.. ? :._. ,_.: _ _..., "_: .i,!_:i_: ::::I.-,_:::,::+:_::+,:-,;:-::t:,:-:I:;t::::i:;:,:;:::.:;,:::,_::.:_::_1: ;-._]_:,.:::!I::,:::,_:_,_:_:_;;-!;'+_,;_,-.
:::;,;,.,_'I.' .... ; ' ;'_:"I ":':; .... :..;I;;;: ;;_;,;;;,:,. ;_..+.%. ;:;;I;;;. ;.;.:;_.; ..U:.:;;, ;.".'.,% ;.;. ,. _ .,]_ "_ : :'_t'+_ ';*Z" -'::" _-" :V t "_:_::? "':: _;I_

:::_i'_| : t'" : ....... .-.::::: :'=7 ..,'I ..-_:..,:...._..._.:_ :._._ :._. -:- ::-..-=.-, .-_.. ...... .._..=: ..... : =:::_-:_- :;-: t.= : _,. "'=4 ...........•. -I ..... :; : :;: ::'U:;: :'_:; : I:: -::t. ......... :: ...... +'.::;--::::;:: :::: ::ii ::: :::_ : ; ::': ::;_::: /.] .':-:_":::"_',.-

................ :.:::_" :- ::: ::°:{: .................. , ........................ }.. I ..... I-.- _::: : ::" :::: .'.+ J .... +....... :.. - _+-
': ..... _,.... _ ......... .--_. ,--_ ..'__7= ':_:'-"| ............... _ ...... _.................... _; _t.... i................ I_ :; :;'" .t" ;'"j -o-: .... r+...............'.....'................. ................. .........:: ................................... ................ : : ...... _...... :.'-t........ - -- i_ .......

_ -_-_-I_. " "" .... ._,_,._- ..... , ....... ::.,._ ........ ,., . ;.'._ .:: : t _: ;I : :_::1 I ;;:_':::": ...... *" ..... _' " "" "'"_',:_ "%: ;::: ;: "_I.",-1 ..... bq_ .... I ....... :'+_.;';;-.:':: _ ; ;: _ ; o: . + : ...... ' _: :: , ' :':-"_'" ":: :_*/: 1:_::_:'_":'_-t'"I::,'!"=:I_-"_ °
._t:l il_[:_:;:: ::'I'-'::'F t: | ::_.,th::: :.:'t:: ::::i: :: : ::I iii! "!:F_ !iiiii_+ ;;:q";::_::::t: ::;'::::i:: 'ih : t :i:u:f - :- -::f_!: -,_t_
:'";,. ..... :: ...................................................;": ":==_=_ "':; =:" :; ":'=; ::=:':_=;:I+.... _'"'-:'"_':_..... :_==_:":':"':,._" °:_":':"1": ...............:':|:": : .... _:"'_ ..........!'.:::- ::':_.':_ :'::I+':;: ";"'_ ...... _.'_ ..;_::-'_1":.":.I_+..I ,_I._........,....,I I--._1.........................• .............................................-•--_........._-__ _.._,, _ ....... ,.....,..,,._,, t+,.....,.......,.; :.,:.:;;2:,::,:.::.:.t.,_,: _,:_,::!,,.:,:..i,,.-......:.-:.:.-.'_:=.....
::.:. • ..:..7_ I. :.:!::,_:.- t .... _:I;:':: "::: :::; ::::::::" .::::!.::,;::-::::: ::;:t:::: :::+ ::::::::::::::::::::: :' _ :..... ; :F.. .... V:---.+ _,+_

" :_. ,--,;:.':; ::/t "t:-_.::_:_+-:_::::,_:_;._'..:l;_::h.:_,:,::+._:_:_:h!_:!:_!:!_i.-:_:_+:_t;_:]:;:/i.::....:;_i,..i!:q+:_i+;._ !_
::;'F::" ;;::..*_+-- " -"::_,:!:; :.'_-_.::.:;_!::!:! :;!!!!!i! i'.'!l::;_ !::::'::: ::;:t11:: ;:"t":" :::;F ";::_:'::::::' :::.'j:.;Wi_.:i/ij_il_'i_ F::tuF;;:';F_': :_=::

° ' • ' • ' ...... _ _ q,_¢'l'O.;'"'"..... • " ....;.' . h . '.. 2'::'".': .:;_ .:: ;: ' J : , , .,;:':-_-' _ . -...h,: ._;_ : :::;: :':_:::" ::::::_ ::' .... :" :" _'i .................. t " i ...... |..: :.,.I.:;::::::::::::::::::::::::::..•+-;'-:,:I-:-:__1:_:-_i_-; _,_,+_:: :i"+_,"ii:: _÷I:::_-_,i_+_:_!:-_::::-:: _-_-::_::_,/:'-_,i:::=:_._=_=:::._,-'_::
_ __i,i'_:_._ _ _!:: :::_!_!! i!::t_: _;+:::. :_:_ _. :i i!::!: "i::ii!!!_ i!!!!_!:/,:_i:_:/[+i_t_:: !_i!_:i__i! !_I__i_-'i
!hi,::_ _i::li.!it +i;_ _ii:i!+ _iiiii;i::i/:i+ii:iii'ill i!i i':hi:i_ ':i.:i:::'i+::ii!h.::;ii/':/.iii: _ !:i -I ! ii!:!_'_ __
:::';.:!! i_.;|'_i ': ,'-:! ii::_,-;:; ,::'4:.':i:::::-=:-: =:!.:i=: :_:'; : ::':|:.;i ".::£_:i !""'t:!:_":_![:i!-: _.::.L. _ :: _!.;" [:':_:::: :I::::_:: :,:: t::: ::::ii: !
:_:!!;i:: ': _:!:_:::i_!hi! !!!t:i!i !:._li:i_ i:ii!_'i! :_!.::: :i:ii: _ ::_I_:: .-::ii::v_ih: :!'+ i!: ::!i t:_:: _!["i::: :[_"].;::__i:_. :i_
-.'_'_._:_': ._'m'..,.-r'r_...--m-1....-.n_..l • : ; _ : ' : .i : :!: ::ii;=;:: i : i _:'=-- ":::;::':_;:" :::1! "_- "" ._:'. "., :,_ ._9k.,,,,,.. _ .':+_',:_ ;.::f::'t::hI::::

..:,,::: . : :: ; : :;. !,.::...::h::::...: :. ::.: ::;: ;:.,: "'::_r" : !: ::.._:::, ;_.::: ' " .; :. .;'_!,,_v:. "';: ..:::::: :;':::ii::::........... ! .:..i!.::;:_.:,:.::,: ::t:.:;-_,_::- -: ._,:..:,..:::,= :.t.,7.....;_ .:::+.:,_ =:.;;:;-:_=-
._.:__;,r ' _: i':::: I'" ;.:: :::': :: "!::: !E'I!!'F ! ! ";:..: !;::: i I _::": ": :'i:: : :I..- !iii!: .'_l:,_i'_: _. !i':i: !!!:t'..:::

:.|::.::_::i. : .................... _ '++i ::!;++' .;:+
R-15019--._ 69

_ /



g

U

g

a
i

I

I

g

I

I

!

I

g

i

g

[]



• • .

R-,15o19-_



PART REPLACEMENT

II i I I

ll•

I I"1 IDENTICAl. IT•M

• _ IUIIITITUT•pANI"

• I'i NONI_

4 I"1 NON[ AVAll-AIBI-•

I'

i

|

• lal I|

:14

: - RELIA'BIIITY ANALYSIS USE ONLY I

,";.<N.,.,o^.,o.r"'"'T°°"_;_<'""I''-•_°_I<'I"I_I<I•<-"-I°°_'_:!"°""°'"'"""!

l"_'b'r'':'r':'h<.....' "'" ' P_""'°i
-;'•`-'_"`;',-;'Ni";"_ ' ' " " '' I'."-';_-'__'";,';' i'-''":'_-ii'-T''`I _L ..... i'"";' - -'"

r'''''''.,,o.,..,.o.ro-o.- l<-t"l-l',
, ..._.... _ ,,,==,__,..,..-,. .. . .... _ _ II-15019-2 .

lal, I

I_[ I:
I



i
b o bb °

_O'_ _ _l_Z>_r_
A IDtVI_ION 0/° FIORRH AIId|flle_d _1AVtA?ION, IN_

OFR IDENTIFICATION
_ • ,, ,.

J .o. j R. Cole
1292hR , J ,, N_._E

PART IDENTIFICATION

896-388
OEl_.I, G_OUP

-tNU NO. " $_i,,kl. NO.

],075_9 " llothh6p ....
'_NG/AGE i_OOB. NO. i_G/AGE S[;_l. NO_"

, 3_-7 D,_T 208160-61 |;0_;8232 ..
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tail NAME MFI. HAMI

O±id. Solenoid Val_'e .Rocketdyne
I r',,TJO;'EJtATIONNO.

para. 7.2._.i

1-28-65 ._ I

ii

I Ii_AIt/d.Y,_I$ N'?klrr3 TO MOI_ 1H/_ o!{_ OFI. IH_£KI ALL Att'LIC_Iil Oi-I1 NUI,II_.I IN THIS StF...,_ • t :

| :i' I.'H{ &Y 2. ANALYSIS 3. CONCLUSIONS 4. CO_,Rr.CTIVEACTION
• • STATE ITEM HUM3ERAND DESCRIIE" • USEEXTR_SHEETSIF NECESf_ARY

tie $tECIFIC It( _.O_,_;TlY_: _--lr|oN E_'AT_FJ'_TAN@ STALEE,FF_:CIIFIITDATE_ND/Oi_ F_IGIN£ $EJ_. NUMI£1 V_IEJU}_PNCAIIJI,

i. Histor_ " .. : . :
• ..% - . ".

• The EfO TCA valve was reportedly stuck closed curing a 15°F pulsing test,

The low temperature environmental concitions were _han_ed 3 times in or-

I :. der to improve the environmental atmosphere. The first system was corn- "posed Of a salt brine solution leak line which was wrapped in aluminum
foil and drainec into a burlap wrapped propellant line to the top of the

I "If injector. Thermocouples were attached externally to the N'IDvalve inlet.
and to the top center of the injector. Cooling in this method created

dry spots which were noted to have considerably lower temperatures than
the wet solution areas. To remedy the dry spot problem, the area be-

tween the injector and the valve was potted with paraffin for the alcohol-

I water system but was found to be of little value so the paraffin was re-moved. The second system was an alcohol-water "solution using the sa_

test setup. A thermocouple was added to the N'IOvalve seat. Both the .

I " first and Second systems were considered inadequate in that it was ex.

,e

I

• t

.-;

|

tremely cifficult to control the temperatures. A third system was tried
in which an environmental chamber was placed around the inlet lines and
down over the TCA %o the throat area. A purge line was plumbed into the"

chamber and vented a mixture of GN 2 and LN2 vapor at low pressure. This

•system exhibited very steady temperature conditions, bu_ the DAT TCA was
not tested under this latter system.

2. Anal_sis

The tests (runs #20 through #31) were reviewed to study the problem abea.
It was observed that usually the first 2 or "3 pulses were normal and then

the _0 flow would taper off in successive pulses to no flow•

An R &D TCA was used in runs #23 through #31 which exhibited the same

results as the D,LT_A tests. Those verification tests indicated %ha_ a

problem existed within the facility ra_her than the TCA _A_ valve•

',1-13(11 9-g
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An investigation of the facility revealed a strong probability that the

" NTO propellant was freezing. These areas weres (1) loss of NTO flow

on the oscillographs, (2) difficulty in controlling the environmental

temperatur% and (3) the standardization for temperature calibration was

found off 4 degrees. (_O freezes at ll.84OF).

The TCA was placed in an environmental chamber and temperature was low-

ered and stabilized at 18OF. The l_fO propellant valve was pressurized to

360 psig ON 2. The valve was aotuated 3 times each with 26, 30 and 22

volts with no indication of malfunctioning. An additional 10 cycles were

" completed with the same results. The NTO valve was checked for leakage
• and found satisfactory (40.1 sco Heli_/min).

/

3. Conclusions

The NTO propellant froze as a result Of poorly controlled environmental

temperature and .thus _ flow ceasede •
... ''.

•. 4. Corrective Action " -"

" "Re-calibrate'the temperature recording system and use the third system

outlined in the i. Histor_ _to test the DAT TCA.
o

• *

Above corrective action was implemented and the "low t_mperature impulse

signal width test" was successfully completed on 29-30 January 196_.
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208160-61
E.G/^GE uo0_ NO. ' "

, S_? ,

• ANALYST FILL OUT COVER SHEET ONLY J

oe,. i c_ou_ CTL-III iI-13-6_

$ERL_A NO. P/_,! H,M_|

_057532 Thrust Chamber Ass_
'E]'_G/AGE SEAhM. 140. ...... TF.ST/OPEJ(ATION NO.

, 957-126

MFI. HAM|

Rocketd_nne

i

ANALYSIS BY _ ___..

J. N. ShelnF.old 896-3] _ _," _o..a_ !
- • I i i

,ILURE ANALYSIS

:/@tALY$1S APPLIES IS UO_JE _ ONE GFt_ I_LSU! ALL hPPLKTAILE O_1 NUMIELS IN ItilS I_/¢iZi

• ii ,

• " i

I. NISTOI_Y I. ANALY$1S I. CONCLUSIONS _ CX:):I.REClIYE ACTION
• STATE ITEM NUMBER AND DE..%'_RIIE • USE EXTRA SHEd'S IF NECES._A_"

elf S?E_iFIC IN OORA_'TWE ACTION STATEMEHT AHO STATE _f_'TIVilV DATi AHD/OI_ ENGINE SFJUAt. NUMIJUt WHERE A_PUCAILL

I. Gemini 2_ lb OAMS DAT Unit No. :} failed to meet the SOD temperature requirements '-

after 118 seconds of accumulated OCA-II3 mission duty cycle firing time. The tempera- ':' !!
ture recorded was 100°F _roator than the allowable maximum of 5_0°F. The mission duty •
cycle test was followed by a burst pressure teat with no structural failure of the TeA.

Testing was conducted in the Tri-Mod test facility utilizing-_ heat shield as shown in " _

Fi&mtre I. i:. I
t "" I

greater throughout the mission duty cycle than anticipated from previous PAD and DAT '1". I

component testing. The temperature recorded was also in excess of that obtained in

testing OAM_ DAT Unit No. 1 in the Tri-Mod facLl_ty with no heat shield (Figure 2).

The failure of DAT Unit No. i reported under OFR L2917R was seen in analysis to be

direct result of artificial TCA skin heating caused by recirculating hot TCA exhaust

gases. The corrective action recommended was to install a heat shield which would on-li-_ii'i!'|"._!-il

close the thrust chamber. It was decided, however, to install a more permanent shield

which would lend itself readily to all TCA configurations. No R_D tests wore conducted

prier to the subject DAT test for purposes of heat shield checkout, however, two strips

of plastic packing mater.ial were suspended from the thrust measuring system in a similar

fashion to that described in OFR 12917R except that the strips were lar_er for this test.

_alysis of the motion pictures taken during the test showed these plastic strips to

fluctuate during TCA pulsing. A comparison of these fluctuations with those referenced

.in OFR 12917R indicated that the displacements in both cases were of very nearly the

same magnitude. However_ s_ce the mass of the strips was greater for the DAT Unit No.

test_ it would require an equal or greater _as velocity to displace the strips by the

amount noted. Also, the TCA exit was approximately i._ inches above the heat shield

cone entrance possibly precipltatin_ some exhaust "spil_-over" caused by _as expansion
at the TCA nozzle exit.

'.,, •

!

3. The inability of the TCA to meet the SCD temperature requirements is attributed to

artificial skin heatin_ resulting from the inability of the facility heat shield to
prevent the hot TCA exhaust gases from reclrculating. The motion pictures clearly

showed .the existence of a oonsidor_ble environ_ n_al g,_a velocLty '_hich v,,_uld not exist

76 R - I "),_19.-?
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"_ the sp_cecr,,_.

•::'.!Amendment #1

" :OFR 12954R

Page 2
,"..

The TCA would have eatisfaotori._ completed the mission duty cycle

' within thp' _emperaturo reQuirementm h_d the hot gas reo£roulation, not occurred_
. . , • .- '. .. ,

...":-i

_, Tests are being conducted to. determine methods of e_t£ng reoirculation of hot

e_aust galen with relul%snt artificial TCA skin temperatures, The f£_Z correa%£ve

• ...., ::, " . %,., .. _..o
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PART IDENTIFICATION

I
FAILURE ANALYSIS REPORT

• ANALYST FILL OUT COVER SHEET ONLY , I
i

I LOC..ATION J FAILUAE DATtCTL llI i-9-65
, i • i

. ,, • , l l m , i,

eAXl NO* SEAIAk NO,

• 20_160-61 h058232

sE-7 - •i ii i w i ..,

'rAAtN,M_i . I_e=."N,_ua......

Thrust Chamber Rocks..tdTne
T_T/OrE_JON NO.

957_Ii
•-. .......... i i |

ANALYSIS BY ' " "" '

• " ,,2;," ,,, .
• . i a if,- #

I) • = " • " -
-- • " \'_.\ /k'_ .

k H_TO&T 2. _',(ALY$1$ ). CONCLUSIONS 41.COAItE_TIVE ACTION . . k" /._'v"_-,"-.'_ _ %"/ , " ,

• STATE ITEM NUMIER AJ_D DE.RIlE • USE EXTIt_ SHEETS IF NE_F-$_AJ_If - _...._.-- ._: . .
ell s_rI_.AFIG IN C_/tAi'CliYi ACTION I;TATEMEHlr ,MiD $T,M'i EFFGGltYITY DATE AND/OIL ENGINE ErJUld, NUMIEA _HEJIJI #i/lq.JCAll,.le " -- ' "."

i," Hist.or_ , .; . ..: •

Per the OFR, the 2_# 0_.3 Gemini TCA, DAT Unit No. 2, failed the first 50 ms pulse

idurln_ a facility checkout aeries when the oxidizer propellant valve (P/N 407559- :"

S/N 4054460) opened approxlmate_y 15 ms late_ The valve opened satisfactorily on

• the remaining A teats of the series• This facility checkout series was in prep- -. ,
aration for o.L_nal Width and pulse repeatability at high temperatures (160°F) ".
LOS , .,

Following the reported malfunction an additional 180 cycles of valve operation ".'
were performed for impulse signal width tests• " Also X 2560 cycles of valve oper_.." i"
ation were performed during the Mission Duty Cycle teat of 160 seconds duration. ""

2, _al_sis , .. - .

• The _ '• C,_ was r_moved from the facility for timing tests of the propellant valve_.

• Energize time testa were performed on both valves per RAO220-35& pars. _.6. The
energize time for the oxidizer valve was .00_5 sac; energize time for the fuel '

valve was .0036 see. Spec. allowable is .0065 see maximum. Closln_ time was
.OO15 sac for the oxidizer valve, .eel& for the fuel valve. Spas. allowable

.OO2 see maximum. The leakage test per RAO 220-354 .para. A.8 performed "

Further failure an@is at this time would have required disassembly of the valve&

• The DAT progran% however, was directed to continue •with the TCA "as is" with con- :_
currence of }tAD,

• . .. ,

;/ A review of all of the test records for this TCA revealed that there were other

occurrences of the valve havln_ a delayed opening .on the first pulse of a teat
+. oeriese - , "

Examination o£ the test record, for the flrut pulse revealed a I0 ms delay in h_O

flow and the s_,., amo_n_t of tli_o d,_ay in prim_ the h_O food system. The NTO
p,',)_OiJ,,nt Va3.'lo _u_',"_nt t_'aco o:cltt" ,_od an un'_,_L_" dip ,lurit_ the opon.ix_ cycle,

i|
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(cont'd) . ..

_no TCA was received at the completion of the DAT program and the propellant
valves uere removed and disassembled,

Both propellant valve seats exhibited a considerable length (.020) of teflon

flashing over the carrier towards the cutlet due to the peening action cf the
balls

•There was a considerable amount of contaminant on" the upstream side of the fuel ..

valve seat. The contaminant was analyzed to the following perconta_eel 4_ Fs, ""....

13% vr, z_ Hi, z_ sl, _.4_ ,l, 3.o% _0 i._ _n, o.45J li_,o.5_ ca, and O.2_
Cu. The Fe, Cr, and Hi could be intorpi-eted as stainless steel and the Hi, St,

and A1 are indicatlve of dirt. The particles ran_ed in size from .002 to O.OO4

inches • •" : -

Upon disassembly of the HT()" valve, a residue was observe:, on the armature o_tside

diameter and the bobbin inside diameter. There was slight rust corrosion on the

valve inlet tube are_ adjacent to the filter. The residue from the bobbin which

appeared as a whitish crystalline substance was analyzed and revealed" the following

percontagesi 3_ Fe, _ Cr, 1,,6_ Ni, 19_ Si, 0.'7'/_ Mn, O.2::_ ME, O.O"_ B, O.55_ A1,

O.29_ Me, O.i_ Cu, 0.016_ A_, .O8_ Ti,.and 0.26_ Ca. The analysis again shows i.

strong trace of stainless steel and dirt. There was an Insufficient _uantlty _O_

further analysis.

It is noted that these contaminants were found at the conclusion of the DAT pro-

&Tam and can only be assumed as possibly present during the DAT program.
t

i;i• •

o,_ ".° . .

,-" o. "..:

:,....:

|i'

...°

• @.

The TCA remained in the DAT program and the propellant valves were actuated approxl-.

mately 2740 cycles subsequent to the reported failure. Therefore, it can only be

concluded that the possible cause of the NTO valve failure was the residue buildup

between the armature and the bobbin. Once the poppet has shuttled, this would

permit the residue to readily disperse upon liquid contact, thus not hindsrin_

successive cycles. The residue was probably the result of improper or inadequate _.
cleaning of the propellant valves after previous use with propellants. Because

the NTO system was reportedly poorly prised, it would remove the possibility of

the liquid propellant contacting and dispersing or disolving the residue prior._o
the first actuation of the NT0 valve and thus allowing normal operations -

4, Corrective Action.

.,_' The decontamination procedure for the Thrust Chamber Assembly Design Approval

,: • Tooting was revised and released on Feb. 26, 1965. However, the #2 0_IS TCA fori:',.: . .'. DAT testing had completed its test program by this date and, therefore, the new _..
,.,'., procedure was utilized for the S_acecraft 6 and subs DAT program. •

. ,: ,.. _l-_: ......... _ ............. ,-. . ......#,
• " .,o, .... • •

,' .... - ........... F'AI L.U R E: A NA L,.YS]S ..... •
• ,. " ," ACCE.PT-CD __...__--TT...._D--

• __ , ,}ill._ .

" " " R¢.l..i,X£111.i'l'Y O_Or.. ,'_"
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THRUST CHAMBER ASSEMBLY - 25#

McDonnell Part Number

Rocketdyne Part Number

Test Number

52-527O1-265

208160-61

208160-401

DESCRIPTION OF COMPONENT

The OAMS Thrust Chamber Assembly consists of an

ablation cooled thrust chamber with a silicon carbide

throat insert and expansion nozzle, an" inJectorp two

fast acting solenoid valves for propellant flow con-

trol, orifices for fixing the component pressure drop.

associated interconnecting plumbing and mounting pro-

visions for attaching the assembly to the spacecrai_t

structure.
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CON_S

Sectio. Title

i.O SCOPE

2.0

2.1

2.2

2.3

2.&

3.0
3.1

3.2
3.3

3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12

3.13
3.1A

AP@LICABLE DCC L_[E_rs

McDonnell Aircraft Specifications

Military Specifications

Rock etdyne Specifications

Rocketdyne Drawings

GENEPAL R_UIR_M_:_TS

Safety

Handling
Photographic Coverage
Instrument Calibration

Maint enanc e

Failures

Test Nit nessing

cleanliness Requirements

Report

Component Test l'_dification

Sampling. and Analysis

Post Test l_rdware Disposition.
Abbreviations

Definatlons

TEST I-ROGRAM •

Test Sequence

5.0

5.1
5.2
5.3

5.5
5.6

5.7

9Y%UIPME_T AND MATERIALS
Material

Special Equipment
Standard Pneumatic and Hydraulic Equipment

Standa'rd Electrical F4uipment

Standard Leakage Testing _luipment

Miscellaneous Equipment

Special Equipment

6.0
6.1

6.2

6.3

6.&
6.5
6.6

6.7
6.8

6.9
6.10

OPFICATIONAL TF_TS AND PROCEDURES

Propellant Valve Proof Pressure and Leakage

Thrust Chamber Proof Pressure and Leakage

Propellant Valve Flectrical Resistance

Propellant Valve Dielectric Strength

Propellant Valve Functional

Weight Determination
Thrust Chamber Assembly Firing Procedure

•Decontamination Procedure

Propellant Valve Orifice Removal

Propellant Valve Load Analysis
#-,.

#

7.0 T_JVIhOkME]'_T AND SERVICE LIFE TF_TS

J 7.i Tilt_ust Chanber Assembly Number One \ '" J

•4I 7.2 Tllrust Chamber A_embly Number Two I
t

lt-l. 5019-2 . 147
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FIGURES
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Title

Schematic -
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Schematic -
Schematic -

Graph
Schematic -

Drawing -

Graph
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DESIGN APPROVAL TEST OF cOMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.
,, ,,,

THRUST CH_ER ASS_LY - 25#
NAME

208160

PART NO[ MAC 52-52701_5 .
• t NAA 208160-61

SHEETZ___.OF__

Reference:

1.0

MAC SCD 52-52'701- Rev. F

SCOPE

This specification establishes the method of test and the test

equipment required to conduct the Design Approval Tests of

_hree Thrus_ Chhmbe_ Assemblies for.t_e McDonnell'-Aircraft

Corporation Model 133P, Orbit Attitude and Maneuver System

as specified in McDonnellAircraft Corporation Speclficatioo

Control Drawing 52-52701, Rev. F, paragraph6.3.1.3.2.

• . ,

'. - .

• ° •" " .

.L"

.., - ,

PREPARED BY: {_ DATE

, E.Ad=, - 4//o#_
i CHECKED BY: "bATE

F-_'M-_:_:-8:)_0N_ 6-63 •

\ ,,..,t ,

APPROVF._ FOR NAA: DATE

R-15019-2 1_9



A OIVIIION OI r NONTN AMI[RIIC;AN AVIATION• II_C

jr*
# °l

DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CHA]_R ASSEEBLY - 25# N(ltfMAC
PART LNAA

208160-_01

208160-61

Reference: (a)

2.0

MAC SCD 52-52701, Revision F

APPLICABLE DOC_TS

The documents listed in this specification are for reference
only except those marked with anasterisk (*). If the
requirements of this specification differ from those listed

below, the requirements of this specification shall govern 9
except in the case of SCD52-52701 which is the contractual
controlling document.

McDonnell Aircraft Specifications

Specification Control Drawing, MAC Model
133P, Orbit Attitude andPenuever System
Rev. F, dated 9 August 1963_ (CONFIDENTIAL

*Report #8392 Standard Engineering Responsibilities
Technical Data Requirements and Product
Support Recommendations, Model 133P SCD
Equipment, dated22 June I762.

Repor%#8518 General Electrical Design Requirements

for Electrical Equipment and Equipment
Utilizing Electrical Power for MAC Model

133P, dated 1 May 1962.

Military Soecifications

Environmental Testing, Aero and Associated

Equipment, General Specification forp
dated 20 January 1960,

I'

i

1

i
|

t

.]
f
1

|

g

g

il

i

I

I

II

I

I

I

I

I
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g
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A OOV|BION OP NORTH AMKMICAN AVIATOON, INC

I
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

"i

I - MAC 52-_2'701-76_

THRUST CHA_ER ASSEMBLY 2[V_ PART N(%{NAA 208160_61 -
COMPONENT NAME 208160.401

I@ TESTNO2.2 SHEET ' OF 38(

(cont'd) MIL-L-25567 Leak Test Compound, Oxygen System 9

I dated 7 January 1959

MIL-P-26539A Propellant, Nitrogen Tetroxide,

I dated 31 July 1961
MIL-P-274OIA Propellant, Nitrogen Pressurlzing w

• dated 7 November 1960

I MIL-P-27404 Propellant, Nonomethyl Hydrazlnep

dated 3 April 1962

m " MIL-A-6OglB Alcohol; Ethyl, Specially denaturedp
(_) .... _ - dated 12 January 1962

B

I .Federal Stock No. Helium6830-263-9842

I 2,3 Ropketdyne Speclflcat] oBs -.mBAOII2-O02 Lubricants, Anti-Seize Compounds and
; Gasketlng Type Seal Compounds for Rocket

Engines, dated 29 July 1963

I mRAO 220-290 SE6 and SE7 Propulsion System Component

! Weight Eetermlnatlon, dated 2 October

O 1963
RAO 220-230 SET 208160 Assembly Data Reduct__on and

I Adjustments, dated 15 July 1963

mRAO 220-354 Gem!nl SET Thrust Chamber Assembly

• Acceptance Test Procedurep dated 6

I January 1964 '
I

PREPARED BY: "-_,J' ,DATE APPRO.VEO FOR NAA: DATE 'APP;'iO,VED F0R................'McDONNELL_ ....

11

FORM _-B-40 NEW 6-6 3 _--

R-1_19-2 {._ \



A OIVIIEION OPr NORTH AktI[RICAN AVIAT*ON. ING

............ • i_ ,i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.
±,

TIII(UST ,,u ,,nr=.... ='..,_-, ASS_'_LY - 25#
NAME .....

2C_160-AO1

PART NO.4 "MAc 52-52701-265
LNAA .20316C,-81

SHEET---4._OF]8_..O
' , " , ' ' '= " ",' ', , - , ' -- i i"

- [ - •

_,RA0201-O50

*RA0607-009

_rtA081O-OO2

*,_0610-(X_

_O610-OO9

*PD[ 25.01G.

_RAO616-O05

,_s_.l/_388-_0_0

* P,A0616...-008 :

SEM 3391-3009

Acceptance T_st Instru_ezLtation P,e_tuire-

ments, dated 9 August 1961

In Place Brazing of Tubes and Fittings

for Space Engines, dated 30 December ;963

Ultrasonic Cle_,ing of Space Engine

Hardware, dated 20 June 1963

Cleaning Space _gine Hardware bY Liquid

Flush_,g, dated 2& October 1963

Ch_aical Cleaning of Filter Elements

for Space En6ioes, dated 22 April 196&

Environmentally Controlled Areas,

Definition_ and Specifications for, dated
2 Dec_aber 1963

Sa-V Propulsion System Inter and Intra

P"lant Handl_u*g, dated 20 March ;963

Pulse Performance Data Reduction Procedure

dated- 22 Jul_ 1964.' "

SET Propulsion System: Preparation for "

Customer Delivery, dated 4 September 1963

Operation Manual SE6 and SET Electrical

Control System, dated 28 Au6ust 1963.

.i PREPAREDCHr..C]'(EDi E" Ad_3,>_ ._...._,BY:BY:,', "' 7"_0"_4__,[__,'DATE'DATEAPPROVED FOR NA,_ ,_.,._I_.,._yDATE _E
t _ _"'_"_-"_-'_-'--_. _ .1 .c_-t
FORM 60_-8-)40 NEW 6-63 ......
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4k DtVIglON Olr NOMlrH AMK_t*CAN AVIATION. tNG

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CHAM:_ER ASS;_t.LBLY - 2.5[' NO._'MAC
,, ' PART L N AA

208160-4_01

', , ,.... ,

52-52701-26_ .
208160-61

SHEET-f- OF_t_O

2.& Rocke_d_ne Drawl r_s

Drawing 208160 (-61)

Drawing T503&515

Thrust Ch_.mber, 25 lbs, &5 Min, Assy Of,

dated 26 September 1963

Pressure Test ar_ Water Flow Fixturej

dated 19 Ju_y 1963

Drawing 99-106126

Drawing 97-106713

Drawing 97-tO669&

Dra_-ting 99-106695

Drawing

Drawing 99-106728

• • . .

r

Adapter - Fitting, Assy of, dated

22 October 1963

Thrust Chamber Installation - 25# OA_,

dated 17 April 196&

Tube Assy of, dated 10 April 196A

Tube, Assy of, dated 10 April 1964

"Shipping Container, SET 25# TCA with

Extended Inlet Adapters, dated

Propellant Valve Orifice Adapter, dated
23 September 196&

: i . .. . t .

• T

PREPARED BY: DATE ,O_PRO_EOFOR-- A'. DATE.

E. Adams _ - Z0 - _,4 '..

I_ORM 608-S-hO N[:w 6-6] ......

,, ;)

R-15019-2 15_ "_')"
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A QIVI_ION OW NOMTt-4 AMf, RICA_ AVIATION* INC

./

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAYBER ASSEMBLY- 25# PART NO.tNAA 208160-61 -
COMPONENT NAME tMAC 52-52901-265

T EST NO', 208160-401 SHEET._...6 OF3.._.._

', • .........erence: (a) MAC SCD 52-52701, RevislonF

3.2

3.3

CEreAL _UIRD_.NTS

All safety precautions necessary to comply with this procedure

shall be in accordance with Rocketdyne Safety Department
Directlves.

All inter and intra plant haddling an-d pack, gang shall be

accomplished per the requirements of Roeketdyne Speclflcatlon

RA0616-005 when the TCA is being transported, or stored between

tests, except that Components with extended _nlet tube stubs

installed shall be packaged in container ".

Photo_raphlc Coverage

Photographs shall be taken of each different TCA Installat!on
test and shall be included in the final test report. Three

preliminary copies of these pictures shall be forwarded to the

Rocketdyne Gemini Project Office within i_ days from the

exposure date.

Fnotographs which will provide visual evidence of a failure
shall be taken of the component after any malfunction.

Sufficient views shall be taken to provide complete visual

coverage of the failure, including photomicrographs when

applicable.

Instrt_mentat_on (paragraph 6.2.1.2 of reference a)

All test parameters shall be assigned a tolerance of + 2%

a

g

|

F_EPARED BY: _/ DATE

I

t

!

, |

of the specified value unless otherwise denoted he_ei_.

'" APPROVED FOR NAA: ' ' DATE A I vED FOR 'McDONNELL '" '- ! I

FORM (-X'Pl-_-IlO _,_,-, _ L_
......... i'll fi;,. W 't_,l_ i,wll _i

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONEN:r NAME

TEST NO.

THRUST CHA_/3ER ASSEMBLY - 25#

208160-401

tMAC,, 52-52701-26_

PART NOINAA 20_160-61 -

SHEET 7 OF 3...__

3.4
(cont'd)

3.5

3.6

3.7

Ali instrumentation employed for monitoring the required test

parameters shall be calibrated at frequent intervals to insure

attainment of minimum steady-state accuracy of + 2% of the

full scale range of the instrumentation being u_-ed, except were
instrumentation accuracy is otherwise specified. C_libratlo-

records shall be maintained and made available to authorized

personnel upon request. Hot fire instrumentation shall be in

accor6ance with specification RA0201-OSO and Table I of this

specification. .

Maintenance (p_ragraph 6.2.3 of reference a)

Servicing, adjustment, or r_placement of parts shall not be

permitted unless specifically stated in this specification.

Lubrication of fittings is permitted per RAOII2-OC2.

F.ilurep (paragraph 2.5.2 of McDonnell report 8392)

In the event that the component fatlst0 pass any part of the

DesfgnApproval Test, tmm,edtately discontinue all testing of

that component and notify the Rocketdyne Gemini Project Office.

McDonnell Aircraft Corporation and Rocketdyne shall Jointly
review the failure and determine the corrective action to be

taken and the point in the test procedure where retesting is to
begin.

Test Witnessing (paragraph6.2.1.3 of reference a)

Each Design Approval Test shall be witnessed and the test data

certified by Rocketdyne inspection, and certified by the

Government Inspection Agency having cognizance at the testing
facility. McDonnell and Government Inspectors shall be

notlfled4 hours in advance of all tests.

PREPARED BY" _O.,_ DATE "IAPPROVEDFOR NAA: DATE - ' , iAPPROy_D FOR McDONNELL _...-DATE

°-""I '
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COMPONENT

TEST NO.

3.8

'=' ,.... '." ;

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME
•t "T V

_IRUST CtIM':BLR AS_..BL. - 25#

2C,8160-&01

.... .52-52701-265
• PART NO._ _ "-2.G8160-.61

',NAA

SHEET..._.8 OF3._._

|'AC ,Engineering shall he notifi_4 3 days in adva_ce of the

schedule date of any Design Appi-oval Test. If MAC Engineering

indicates a desire to wltness any te_t, notification shall a_ain

be performed & hours prior to the beginning of the test.

Actual testing shall not commence prior to the a,'rival of all

witnesses m_less prior waiver is obtained. Notification

of the _C Resident Engineering Office shall constitute

notification of _AC V_ngineering,

C!eanliness_ Requiremen%_

ilot Fire Test _z_d Deconta_dnation Facilities f During the

t_me that the TCA is being installed in or removed from a

hot fire test facility or a decontamination facility, the

TCA propellant valve inlets, when open, shall be protected

by a plastic enclosure. A low volume nitrozen purge,

filtered thro'_h two, 10 micron absolute, stainless steel

wire mesh filters, installed in series, shall be used to

prevent entrace of forei6n material into the enclosure.

Other Test Facilities : The propellant valve inlets

shall nob be directly exposed to an environmental atmosphere

which does not meet the requirements of a Class IV area

as specified in Rocketdyne Plant Engineering 14anual

PEM 25.01G. It shall be requirement that a ten (10) micron

absolute wire mesh stainless steel filter be installed

G

m

I

I

I

I

I

I

I
on the propellant valve inlets in a Class IV area. I

The entire test setup shall be assembled and dlsassembled in ! I

a Class IV a_e_,, • " : : " ' "" i

8

.aPPROVED'FOR NAA: DATE. _PRQ.V._FOR McDONNELL /-DA_PREPARED BY: DATE
• E. Ad_ns

7-as O¢

.CH_'C _ BY:
/ "t4- "_ _. DATE

FORM NEW 3

156 I_-1_19-2

w ...........................



H .#_

' /

!

U

ne
i" I

• I:

/..7

• i)
:/

' N'""

A DlvlmoOt',_l OV NO_T_ AI,4EROCAN AVIAtmON. ONe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME.

TEST NO.

T_RU3T CHA_E_ - 25#

208150-&Ol

PART NO.t I'MAc ,52-52701-265"208160-61 -
LNAA

SH EET--._.. 0F28-._0

3.8

(continued)
Cleaning of Test Setup Hard_are:

The ten lalcron absolute stair,less steel wire mesh filters •

sl_ll be cleaned per Rocketdyne Specification RAO610-OO9

and stored in poX'ethylene bags ttntil ready for use.

}_llipore filter housings shall be cleaned per _ocketdyne
Specification RA0610-OO3 prior to installation of the new

_-tIllipore filter elements into the housings. The ZLilllpore

filter, assemblies sb_ll be stored in po_-ethylene bags
until ready for use. Tne lines which are to he used

between the test setup filters and the TCA sl,all be

clesuled per R6cketd_-ne Specification RA0610-O02 each

•time the filters are installed i_,to test setup. Test

setup hardwa,.e, which is too large for pol_thylene ba_s
shall be protected by appropriate closures, which

have also been cleaned so as not to lower the level
of cleanliness of the hardware.

, . . , • ,

.k

PREPARED BY: DATE
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CH_C_'_ E O BY L DATE APPROVED FOR NAA: DATE APr_

E.-15019-2



U

_OC_ _'_D_ _
A _:V:_tC.N OW NOA'Ir'H AI'*,4CRICA_I AVIATION. INC /

i , ii , ,, i , i ............. :

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME "_

TEST NO.

3.9.2

52-52701-265
THRUST CHA_'_ER ASSEt-'BI.,Y- ,25//, PART NO.,_"MAC

...... " "' ' CNAA "208160-61

208160-I+01 SHEET IO OF 3...__
• , i, , " ,' - ..... , • i

Data shall be recorded directly on the applicable d_ta sheets

inserted after each test of this specification. All raw data

shall be identified relative to the test to which it pertains.

That raw data specifically requested by _t_C Engineering s_mll

be further identified relative to parameter measured, callbrat_on

factors, etc. and shipped to !MC, St. Louis. Reduced data shall

include graphical presentations and time histories of all pertlnent

performance parameters, ..
+

Discussion of Data

II

g

g

II

I

I

!

I
In the f_nal report all pert__nent _ata obtained in the DAT m
series shall be analyzed and discussed. Any significant trends I
leading to pertinent conclusions or recommendation for further

testing shall be covered. - .

3.9.3 Acceptance Test Data " ' " i

@

Acceptance test log data shall be retained and be included as part

of the final report for this component. • . I

3.10 Component Test_Modlf!catlon i " _

h The propellant valve inlets of each TCA shall be modlfled ii Bfollowing Fre-Test Inspection by the additlon of an inlet tube

adapter. Attachment of the adapter shall be by brazing in
accordance with RA0607-O09. Failure at the inlet adapter or the I
braze Joint during subsequent testing shall not constitute a _ I

• , failure of the TCA. • • _

PREI:_REO BY: _._,/_' DATE APPROVED FOR NAA:" '' DATE APPT_FOR'McD0_JNELL; _AT
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHA_ER ASSEMBLY - 25# PART N_/MAC' 52-52701-26_ ,
COMPONENT .NAME ..... - LNAA 208160..._i

•TEST NO. 208160-.401 SHEET....ZZ]. OF]_
, . . •, .,. . . ,. .... . '_.

3.11 S_mplln_ and Analysls of Propellants

/

3.12

\

Samples of propellants shall be obtained for analysis whenever

propellants are introduced Into the test facility tanks and

at least once daily, _uring the tlme that EAT hot flre tests

are conducted, for the purpose of specific gravity determination.

Somples of propellants shall be obtained for analysls whenever

propellants are introduced into the test facility tanks and

at least once weekly, during the tLme that L_T hot flre tests

are conducted, for thepurpose of propellant composition
dete,-mlnation.

The data of the moot recent analysls _hali be recorded for

each hot fire test. However, in the event that propellant
tanks are filled between BAT hot fire test subsequent hot flre

testing shall be delayed pendingthe results of the analysis

of the new propellant.

P_ost Test Hardware Dispgs_tlon

Upon successful completion of the Design Ap=2ro_al Tests, the

components shall be cleaned a_ required for Shipment, packaged

in accordance wlth RA0616-O0_, and shipped directly to MAC,

St. Louis. Th_s shallnot include components which fall durlng

DAT and for which a fallure analysis is required, except that

components showing unusual failure modes shall be made available

to :IJ%C following Roeketdyne failure analysis.

_E_REOBY:DJ oATc

,.i!:CHE_E. LSY: DATE' ":-. f"
FORI'_' _'D_J'B-hO'"NEW 6-63 ....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPGNENT

TEST .NO.

NAME
THRUST CH_BI_ ASSEMBLY - 2.5#

208160-_01

PART _'MAC -, 52-52701-26,5_.
NO.LNAA 208160-61

S,EETZ___20F_C
3.13 Abbreviation.__s

Abs
AC

cps -" -
DAT -
DC -
DIGR -

F

g

GN2 -
He
HI"
LVDT - "

MAC -
Pin -

ml

MIP -

_H -

NOM -

NTO -

OAMS --

OSC

P

petg -
psta -
P.HS -

SCC -

SCD -

msec -
Sec
T
TCA -
V
U

Absolute

Alternating Current
Cycles Per Second

Design Approval Tests
Direct Current

Direct Inking Graphic Recorder •
Fahrenheit or Thrust

Standard Gravitational Acceleration

Gaseous Nitrogen

Helium

Hour

Linear Variable Differential Transformer

McDonnell Aircraft Corporation -.-
Minute or Minimum

Milliliter

Minimum Impulse Pulse

Monomethylhydrazine
Nominal

Nitrogen Tetroxide

Orbit Attitude and Maneuver Systes

Oscillograph or Oscilloscope
Pressure

Pounds Per _e<luare Inch Gauge

Pounds Per Square Inch Absolute

Root Mean Square

Standard Cubic Centimeters

Specific Control Drawing
Milliseconds
Seconds

Temperature

Thrust Chamber Assembly
Volts or Valve

Upper

I PREPARED BY. [_/,_," DATE . 1APPROVED FOR NAA:

]CHECKED BY: .
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DESIGN APPROVAL TEST OF COMPONENTS

THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME. THRUST CF_3,_ER ASSEMBLY - 25# PART N_ MAC 5_ 52701-265 _
L NAA, 208160-61

I .... TEST NO. 208160-401 SHEET 13 OF_-_
3.14 Definitions

P

L

!

|

|,
°../

"Duration - Total time from "first indication" in starting sequence

to 2%-of-maximum thrust point in the shutdown sequence.

Impulsep Mean Specific- Total impulse divided by tOtal weight of

propellants consumed.

Impulse, Specific - The thrust in pounds divided by the propellant

consumption rate in pounds per second.

Impulse, To_l - Area under the thrust-time curve.

"Pulse - A pulse includes all events from the "on signal" to

2-percent_of-maximum thrust point in the shutdown sequence,

*Signal, ON - The signal to open the propellant valves, This is

the start of the starti_ sequence.

mSigmal, OFF - The signal to close the propellant valves. This is

the start of the shutdown sequence,

ISignal Width - Time from "on signal" to. "off signal",

_Timep Start - Time from "on signal" to the 90 percent-of-maximum

thrust point in the starting sequences

_Time, Shutdown - Time from "off signal" to 2 percent-of-maxlmum

thrust point in the shutdown sequence.

aTime, Effective Firing - Time from 90-percent-of-maximum thrust

point in the start sequence to the 90-percent_of-maximum thrust

point in the shutdown sequence.

L_ckup Pressure - Pressure immedlately upstream of the propellant
valve prior to TCA operation.

* See Figure i0

$ ,,

_E_R_0 _Y_ _AT_ _P_0V_ N_A: .... DAT_
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A OlVlSION Or NOMTJ'4 AM_MIC_ AVIA_rtON. INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THR_T CEA_.'_ER A_,.o_._,_L_- 25# PART NO._ "MAC
I.NAA

208160-401

52-52701-265

208160-61

S.EE_3"ZoF_O

(eont'd)

Soakout Period - Tlme required for slowes% TCA skin

temperature %o stabilize and drop 5°F %o verify that

peak temperature has been reached,

< . • _
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A OIVBSlON OF NORTH AMIKRICAN AVIA'rtON. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME

208160-&01

.PARTN_,fMAc
t.NAA

52-52701-265
2us 160-61

SHEET-_ OF.-,_

Reference:

&.O

&.1

1-MC SCO 52-5_'_/01, Revision F

Test Program

Three (3) Thrust Chmmber Assemblies (P/N 208160-61 ),

havl_,_ passed the acceptance tests of RAO220-354, shall
be subjected to Design Approval Tests (DAT) in accordance

with the requlr_.uents presented in this specification.
For purposes of identification during the DAT program,
the three TCA's shall be designated one (I) through

three (3) respectively.

Test Sequence,

The following paragraphs list the TCA, the Applicable
Environmental and Service Life Tests for each TCA and

the operational te_ts and procedures which will be
used to dcmonstrate SCD compliance. The tests for
each TCA shall be performed in the order listed.

PREPARED BY: DATE I._PROVED FOR NAA: DATE IA"_Q_D FORMcDONNELL _

,,,,,, ,
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COMPONENT

TEST NO.

I_O C I_[ ]ETI)¥ r%[ E
A OIV61I,*ON OI r NOi_TS'4 AMI[fllCAhl AVeATION. |NG

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME
-MAC 52-52701-265

THRUST CHAMBI_( ASSEMBLY - 25# PART NG{NAA2OSI60_61"

208160-/_O1 . SHEET-._ OF..3J_

Thrust Chamber Assembly Number One

Para. Page

Pre-Test Inspect ion 7. i.1

Weight Determination 6.6

Vibration 7 •i.2

Propellant Valve Proof Pressure & Leakage 6.1

Thrust Chamber Proof Pressure & Leakage 6.2

Propellant Valve Flectrical Resistance 6.3

Propellant Valve Dielectric Strength 6.&

Propellant Valve Functional 6.5

Mechanical Shock 7.1.3

Propellant Valve Proof Pressure & Leakage 6.1

. Thrust Chamber Proof Pressure & Leakage 6.2

Propellant ValveElectrical Resistance 6.3

Propellant Valve Dielectric Strength 6.A

Propellant Valve Functional 6.5

DAT Duty Cycle to Failure 7.1.A

Disassembly and Inspection 7.1.5

Explosive Atmosphere (Prop Valves Only) 7.1.6
Propellant Valve Proof Pressure and Leakage 6.1

Propellant Valve Electrical Resistance 6.3

Propellant Valve Dielectric Strength 6.A

Propellant Valve Functional 6.5

Fuel and Oxidizer Resistance (Prop Valves Only) 7.1.7

Propellant Valve F_lectrical Resistance 6.3

Propellant Valve Functional 6.5

Propellant Valve Dielectric Strength 6./_

Propellant Valve Proof Pressure e Leakage 6.1

Propellant Valve Load Analysis 6.9

PREPARED BY: DATE

.. C.ole
-_[CK¢O e','; • OAT,'

fORM 6o_-s-ho NEW_;-63

SCD

Reference

6.2.2.1

6.3.i._.I

6.2.3.17.3
6.2.3.1

6.3.1.1.10

6.2.3.2

6.2.5.3

6.3.1.3.1

6.2.3.16

6.2.3.1

6.3.1.1.10

6.2.3.2

6.2.3.3

6.3.1.3.1

6.3.1.3.2.2

6.2.3.20.I

6.2.3.13
6.2.3 .i

6.2.3.2

6.2.3.3

6.3.1.3.1

6.2.3.18

6.2.3.2

6.3.1.3.1

6.2.3.3
6.2.3.1

6.2.3.26

,,,',

D
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A OIVI|ION OP NORTH AI_i[RICAN AVtATION. |NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THIRST CItAI'_ER ,_S_'.'3LY - 2._PART NO._'MAC
tNAA

208160-401
;:

52-52701-265

208160-61

SHEET 1._6 OF 3__

4.1.2 Thrust Chamber Assembly Number Two
SCD

para. Page Reference

I

| C_

I

I

I

Pre-Test Inspection
Weight Determinatlom

7.2,1 6.2.2.1

6.6 6.3.1.4.1

Temperature Shock

Propellant Valve Proof Pressure & Leakage
Thrust Chamber Proof Pressure & Leakage
Propellant Valve Flectrtcal Resistance
Propellant Valve Dielectric Strength
Propellant V_ive Functional

7.2.2 6.2.3.7

6.1 6.2.3.1
•6.2 6.3.1.1.10

6.3 6.2.3.2
6.4 6.2.3.3
6.5 6.3.1.3.1

Impulse Signal Width 7.2.3 6.3 .i.3.2.2

DAT Duty Cycle to 160 Seconds
Weight Determlmtlon

Disassembly and Inspection

{.

7.2.4 6.3.1.3.2.2
6.6 6.3.1.4.1

° .

6.2.3.20.1

I PREPAREDBY: DATE APPROVEDFOR NAA: DATE

• (. _,_v ,_/_,._.._. _; _ _'1 .
" FORM (k)_-B-l_ONEW 6-b3
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A DtVlllON O_" I_OMI'N AL_,II_ICAN AVeAI"tON. IN_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME, THRUST CHAffER AS5E,_3[,Y - 25# PART NO./MAC ' 52-52701-265

• 208160-401 _ NAA 208160-61

.---.____ SHEET 1,_? OF.._...SC

ry'_
4.1.I Thrust Chamber Assembly Number Thre_

Pre-Test Inspection
Weight Determination

DAT Duty Cycle to 118 Seconds
• "'" "t.. • - "-" -' -. "_ ";

Burst Pressure

Weight Determination

Disassembly -and Inspection

SCD
Para. Page Rei'erence

7.3.1 6.2.2.1
6.6 6.3.1.4.1

7.3.2 6.3.1.3.2.2

•t- ',:6_ O . • e-

7..3.3 6.3.1,3.2.2
6.6 6.3.1.4.1

7.3._ 6.2o3.20.1

i_
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A OtVtBSON OF NOIqVM A_4CRICAN AV_TqON. |NO

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CHA_ER ASSE]._LY - 25# PART N(_tNAArMAC 208160-61
208i60-401

52-52701-.265

SHEET 18 OF..Z. 8C

Reference =

5.0

5.1

5.1.1

.1.2

5.1.3

5.1.4

5.1.5

5.1.6

5.1-7

5.1.8

5.2

5.2.1

MAC SCD 52-52701, Revision F

EqUIPmeNT Ahq3 YATERIAL (Equivalent items may be used)

Material

Nitrogen Tetroxlde - MIL-P-26529A (Oxidizer)

Monemethyl Hydrazine - KIL-P-27404A (Fuel)

Nitrogen Gas - MIL-P-274OIA

(0.3% H20 Permitted)

Freon TF - Co_erclal Grade

Helium - Federal Stock Number 6830-283-9842

Alcohol i _L-A-6091B (Reagent Grade Isoprop_l Alcohol Am.

Chem. Soc. Standard is considered equivalent).

Leak Test Compound - MIL-L-25567

Water - Distilled and/or De-ionlzed (pH: 6.5 %o 7.5)

Special Equipment

Hot Fire Facility

A facility capable of static flring the TCAIs at both ambient

conditions and at a simulated pressure altitude of iOOpO00
feet or greater.

Suitable equipment to provide and utilize hot GN 2 purge, Anhydrous

Xsopro_IAlcohol and FreonTF fluids for decontamination_ flushing
and cleaning the TCA after firing.

The facility shall be equlppedto meet the instrumentation
requirements ofT able I.

APPROVED FOR NAA: DATE
' 'L"*

PREPARED BY" ,o,I DATE
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COMPONENT NAME

TEST NO.

5.2.1

(cont'd)

5.2.2

• , g
,f

oEs,G.APPROVAtTESTOFCOMPO.E.TS i
T.EOR.,TATT,TOOEA.0.A.EOVE.SY E. !

THRUST C_a,_-E- A-S-' ......... 52-52701-265
M- HAJ_ R S E,:_LY - 2.5# PART NO. fMAC_

' 1.NA A 208160_I

__ 208160-401 " -.._ SHEET 19 OF_J_0

The facility shall be equipped with a thrust mount designed I

for thrust vector determination during steady state operation.

The facility shall be equipped with a high natural frequency

thrust mount for axial thrust determination during DAT duty _ I
cycle operation and impulse signal width tests. " !

The facility shall be equipped with a TCA firing control system i

consisting of a pulse generator, automatic tape programner, TCA I

control panel, TCA power distribution panel and a regulated i
DC power supply. The TCA Installation wiring is shown in !

MAC SCD 52701, Revision F, Figure 18. _ne automatic tape !
progran_ner shall be capable of controlling the pulse sequence I

and duration of Taole iI, and instrumentation recording sequence

of Table III, and Table IV.

The facility shall be equipped with a propellant feed system i I

per Figure 6. :i

Vibration Testing Facility " " " " : i I

The facility shall be capable of vibrating the TCA at frequencies

OfperSFiguretO20008.cps and at t2,e random vibration power spectral densit I

The facility shall be equipped with a servo control unit for vary-

Lug the vibration frequency logarithmically. I

The facility shall be equipped with a Ling ASDE 80 equalization

console and a Ling power amplifier to control the random vibration

input. " B

The facility shall be equipped with a test fixture to which the

TCA can be attached by employing simulated spacecraft brackets I
and use of its attach points shown in Figure 7. The test fixture

PREPARED BY:

E. Adams 7-t_-6_

i68
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO,

NAME THRUST CHAM_ER ASSEMBLY - 25#

208160-401

PART N 4"MAC
O'LNA A

52-52701-265

208160-61

SHEET 20_ OF .38'

5.2,2

(toni'd)

l

shall be capable of being mounted on the vibration machine such

that the TCA can be vibrated along each of the three mutually
perpendicular axes shown in Figure 7. Provision shall be made for

attaching the extended propellant valve inlet lines to the test
fixture.

The facility shall be equipped with accelerometers with an accur-

acy of _5% from 5 to 2000 cpsp and a natural frequency over
30,000 cps..

The facility shall be equipped with a multlchannel oscillograph

for recording the accelerometer output during the vibrstlom sweeps.

The facility shall be equipped with a multlcbmnnel FMmagnetlc tape

recorderfor recording the accelerometer output during the random
vibration.

The facility shall be equipped with a Ballantlne True RMSMeter %0
measure the RvS G accelerotlon.

5.2,3

Thefacillty shall be equipped with a Technical Products Company

analyzer to analyze the accelerometer output po_er spectral density
shape.

.Temperature Chambe r (Non-Firlng)

An enclosure in which the TCA or the TCA propellant valves can

be exposed to air temperatures of -40 to 20OF. The temperature

chamber shall be capable of maintaining any specified temperature
within this range to _SF. The air temperature shall be contin-

uously recorded. The internal volume shall be sufficient so

that all applicable test procedures can be accomplished.

Instrumentation shall be provided for continuous recording of
chamber temperatures.

H PREPARED BY: DATE ApPROVED FOR NAA: DATE i

| o,': o=, 7-'(-G'/
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COMPONENT

TEST NO.

.2.4

l_t.O C ]_ _=_'-_-- D',I,," N E
A OIVI|ION OF NOMTHI "AM|RICAN A'VIATION, IN(:;

/'

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM.

N- cMAC
T}U{UST CHAMBER ASS_,_BLY - 25// PART U._NAA'-NAME _

208160-401 '

52-52701-265 ..
208160-61

SME_2JL0,_3_.8c
, ,,, L

Shock TestlnE Facility

The facility shall be capable of imparting half sine wave
shocks of 15 ± 1.5 g magnitude and ii ± 1.0 millisecond
duration to the TCA.

The facility _hall be equlpped with a rigid Jig test fixture

to which the TCA shipping container, as specified in PA0616-008p
can be rigidly attached. The rigid Jig test fixture shah be
capable of being mounted on the shock mmchlne such that the TCA,
in its shipping container, can be shocked along the plus and minus
direction of each of the three mutually perpendicular axes shown

in Figure 7. The facility skmll be equipped with an accelerometer.

The facility shall be equipped with an accelerometer (Statham,
P_del ASTCA-50-350) which shall be mounted on the rigid Jig
test fixture.

The facility shall be equipped with an oscilloscope (Tektromlx,
Model 535 or 564) for monitoring the accelerometer output and

recordedon a Polaroid camera.

!
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DESIGN APPROVAL TESTOF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO,

NAME
- MAC -52-52701-265

THRUST CH_W/3ER ASSEMBLY - 25# PART NaINAA 208160-61

208160-/+0i SHEET 22 OF_338(::

5.2.5

5.2.6

5.3.2

ElectronigCycle_ E

A device which can be used to cycle the propellant valves at

cycle rates of ip 2, 3, 4 and 5 cycles per second. A cycle

shall consist of poppet travel from closed to open to Closed.

The cycler shall include a counter for counting the cycles.

Electrical Harness

A moisture proof Jumper assembly incorporating at one end two

Bendix NG06-8-_S plugs petted in accordance with RAOI06-O06.

Each lead shall be identified according to valve (oxidizer or
• ue!) and pin _A, B, C or D). See Figure I. This electrical

tmrness shall be used whenever electrical power is supplied to
the TCA.

StanCard Pneumatlc and Hydraullc Fqu_pment (Ref. Fig. 2,3,4 & ii)

Pressure GaEea

O1, G2 - O to 600 psig, ± .1/:_ accuracy, ful_ Scale

Valves

Vl, V2, V 3 - i/4"hand valve, o to lO00psig

171
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COMPONENT

TEST NO.

, .m. =.

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSF_2_LY - 25# PART NO,,/MAC 52-52701-265
NAME-, LNAA 208160-61

208160.._01 SHEET 2_3 OF 3__,.80

5.3.3

5.3.A

5.t+

5.4.1

5.4.2

5._.3

5.t_.k

5.4.5

5.4.6

5.k.7

5J,.8

Reffalators

R I - I/_" pressure regulator, 0 to 1000 psIg

Filters

F I - Filter, 10 micron absolute, stainless steel
wire mesh

F 2 -Millipore filter, CA12 _0 00; Housing, MS 28720-12

St,andard E,lectrical Equipment

(Equivalent items may be used)

DO Power Supply - 0 to 36 VDO

AC Power Suppl_, - ! 10 VAC nominal, 60 Cl_

OScilloscope - Hewlett Packard, Model 122 AR, dual trace

(for Propellant Valve Functional)

Switch - _0 watt minimum power rating

High Voltage Leak Detector - Associated Research, Model /,11

Impedance Bridge - O to 50 ohms, + 1/10% accuracy

Voltmeter -Hewlett Packard, Model _12A, 0 to 30 VDC and[

O to 100 VDC, + I% full scale accuracy

Temperature Recorder - Leeds and Northrop, + 3% accuracy

, J ,, , •

_E,_REooY-._. 'OATE!_0_50 Fo, .AA"

E. Adams _//0/[,4 d__
CHECK,_C_BY: oAiE

F6RH'" " _-40 NLW 6-63

DATE
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_TIRUST CH_\mER ASS]_V_LY -25# N(_MA c 52-52701-265_"208_!COMPONENT NAME PART LNAA ......

208160-_01 SHEET 24 OF.__ CTEST NO.
,, , , . , .... , ,. ., ,

5-4.9 "T'he_ocouple - bare w_e Junction, accuracy class D

5.5

5.5.1

5.5.2

5.6

5.6.1

5.6.2

5.6.3

5.6.&

5.6.5

5.6.6

5.7

5.7.1

5.7.2

5.7.3

defined in RAO20!-O50

Standard Leakage Testing Equipment;

Burette - 25 ml, O.1 ml graduations

Beaker - _O0 ml

Mis.ce.l..laneousEqulpment

Pressure Test;& Water•Flow Fixture P/N T503_515

Camera - Polaroid (with oscilloscope adapter)

Propellant Valve Inlet Adapter - P/N 99-106126

Wall Temperature Test Chamber - P/N 99-208159

Scale - O to 25 pounds, O.O1 pound subdivisions

Stop Watch - One second subdivisions

SDeclal Equipment,.

High Response Thrust Fixture (including isolation Mass and
Load Cell. (Kullte -Bytrex Load Cell JPIOOO series)

Two (2) Piston Flowmeters including LVDT's (Collins, 4 Inch
total travel)

Quantom Dynamics Bessel Low-Pass Filter (Type EBF -IC_)

, ' ,

PREPARED BY: -,P/ DATE

z. Adds  /1o( 4
, CHECKED BY: - DATE _

l-I|()NEW 3
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A DIVISION OIr NOMTI-¢ AMIENICAN AVIATION. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT AT"£1TUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

TKRUST CH,_D2. ASSAULT - 25#
NAME

2O816O,-/,01

NoJMAC_2_.- 5--
PART INAA 208160-61

SHEET2.._.OF._...80

5.7.t_

5.7.5

10 KC Excitation Source for LVDTts

Demodulator Chassis for LVDT*s

Remotel_ Controlled Dead Weight Cs]:Lbrator £or Thrust Fixture

CEC Type 33 Oscillograph Paper or Equivalent

Dymac DY 2_01 Integrating Digital Voltmeter

)_lllan_meter, _;eston Model 1951, 0-200 }'£ RanEe

- ./_

o

L

DATE _TE

PREPARED BY- ._/ DATE
Eo Adams ,'jf/l_/_

CHECKED BY: ,, DATE

.... _O_-B-hO NEW """ '3 '

APPROVED FOR NAA:

17zl R-1.5019-2
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A OtVtltON OF NOmadiC AMt_ICAN AVtATtON. tNG

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
,, . ,

THRUST CHAI'..BER ASSI_,IBLY - 25#

OPERATIONAL TESTS AND PROCEDURES

f MAC._,52-52701-265

,PART NO.t NAA PORIAO.-_I ,

TEST NO. 20_160-_cc.ET 26 OF
". , ,,

Reference:

6.0

MAC SCD 52-52701_ Revision F

Operational Tests" and Procedures
l, _ . lm ,

This section contains the test procedures which shall be used
in conjunction with the Enviro_.'.ental and Service Life Testa

to demonstrate SCD compliance.

•., .

• . -,.

• /

/

FORM 608-B-38 NEW 6-63
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DESIGN APPROVAL TEST OF i3OMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TiIRUST CH_._B_,_ ASSE_3LY - 2_9

PROPELIJC_T VALVE PROOF _,_7U_S3UI:E
AND lEAFAGE

NO'ft MAC 209152-52701-265-_-'60-61PART
• NAA

TEST NO. 208160"A_1EET-___70F._380

Reference ."

1

6.1.1

6.1.2

6.1.3

6.I.&

6.1.5

6.1.6

6.1.7

,=

}_C SCD 52-52701, Revision F, paragraph 6.2.3.1

Propellant Valve Proof Pressure and Leakage

install the TCA ".,,a test setup as shown izL Figure 2.

If the propellant valves have been removed from the TCA,

they shall be equipped with propellant valve outlet

adapters. Do not attach the leakage ser,s_g llne at
this time.

NOTE: It shall be necessary to perform this test in

a hazardous test cell. See paragraph 3.8.

Slowly adjust the regulated helium suppl_ pressure at

the oxidizer propell_t valve inlet to 500 _0 psig as
indicated by the pressure gage. ..

Maintain this pressure for a periodof not lessthan
three minutes.

De-pressurize the oxidizer propellant valve.

Adjust the regulated helium suppl_ pressure to 150 +10 psig.

6.1.9

PREPAREO BY:

H

D

g

D

U

g

I

il

I

|

i

E. Adama ,7-zo-C4
_CHECK-ED"B.Y: • O&TE

Adjust the DC power supplY to 26 _@0.5 VDC.

!
Cycle the oxidizer propellant valve three times and leave

in the closed position.

Attach the leakage sensing line and' arrange the leakage H

testing equipment as shown in Figure 2.
t

the regulated he]ium supply pressure to 5OO _0 pslg. i "Adjust

D_E APPROVED FOR NAA: DATE " A " O FOR McDONNELL: E

-- g

"OR,',4608-B-38 NEW 6-6 3

U
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

'rHr,UST CH_',:]3_ ASg_-,'BLY - 25#
COMPONENT NAME

PROPELLAICT vAL',/L PRCCF F;-_;S._gU;_

NAME OF TEST _;D T):.:,A.KAGE ....
=, ,,;-...._.. .. ,, ,,,

PART NO.{ MAC. 52-52701-265
N_A 208160-61

TEST NO. 208160-_ET'2__8OF 380

,, ,

6.1.10 At first indication of leak_Ee, wait at least two minutes

to insure a steady leakage rate and then measure the

leakage over a period of at least five minutes with a

stopwatch. If no !eakaze is apparent after five mdmutes

or if the measured leakase is less than 0.5 ml, record

the leakase rate at "less than O.1 see He_,41_N." The

_Lxlmum allowable leakage is 2.23 scc lie_4IN,

6.1.11

6.1.12

De-pressurize the oxidizer propellant valve. Disconnect

the helium _,,..Iv__r___ llne, the DC p_.'er supp_ and the

leakage sensing line. Cap the oxidizer propellant valve

inlet port and electrical receptacle.

Failure to pass the above tests shall constitute a faille

of the . oxidizer valve. See paragraph 3.6.1.

Repeat the above procedure on the fuel propellant valve.

Remove the TCA fr_ the tes_J setup. Replace all protective

covers.

/\

I_>REPAREO BY:. : O_TE APPROVEO FOR NAA:" " DATE

_%C¢,E_.'CV: bATE

FORM 608-B-38 NEW 6-6 3 ..
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A DtVlIBaO_ OF t_Ol_Thi AI_I[NICA_*_ AVaATIOf_I. ant

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Reference:

6.2

6.2.1

6.2.6

• 6.2.9

6.2.10

THRUST C_AX.B._ ASS_.tBLY_. 25//

THRUST CH_d4BER PROOF PRESSURE
AND LEAKAGE

N^ f MAC_.265.._.._
PART. u.-/.NAA 208160-61

TEST NO.__REET29 OF 3_O

MAC SCD 52-52701, Revision F, paragraph 6.3.1_I.iO

Thrust Chamber Proof Pressure,.and. Leakage

Install the TCA in a test setup as shown in Figure 3.

NOTE: It shall be necessary to perform this test in •

hazardous test cell. See paragraph 3.8.

Close valve V|.

Apply leak test compound to all welds on the TCA and to the

transition Joint between the stainless _teel shell And the
ablativematerlal onthe TCA nozzle exterior.

Energize the fuel propellant valve with 12 _.+ 2 VDC.

Slowly increase the regulated ON 2 supply pressure to 392 4 IO
psig. Maintain this pressure for a period of 3 + _25 mln_te=.

Evidence of leakage in the areas specified in pa_a_,raph 6.2.3,
shall constitute a failure of the TCA.

Reduce the regulated GN 2 pressure to zrero _d de-energlze the
fuel valve...

Repeat paragraphs 6.2.3 through 6.2.6.

Failure to pass the above test shall constitute a failure of

the TCA. See paragraph 3.6.

Wash resldual leak test compound from the TCAwlthwaterand

blow dry with GN 2.

Remove the TCA from the test setup and replace &ll protective

@lOsures •

FORM 6C._-B.38 NEW 6-63
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DESIGN APPR@JAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

}
!

I

COMPONENT NAME

NAME OF TEST

Reference:

6.}

6._.1

6.3.4

6.3.5

THRUST CHAMBER ASSEMBLY - 25#

PROPELLANT VALVE ELECTRICAL
RESISTANCE

r MAC.. 52-52701-265

,PART NO.INAA.. 208160-61
-4Of

TEST NO. 208160, SHEET 3OoF 3_

MAC SCD 52-52701, Revision F, paragraph 6.2.3.2

ProDel _l_n% Valve .Electrical Resistance

Install the electrical harness on the propellant valves.

Provide an environmental temperature of 70 ±5 F until

temperature stabilization is obtained. Stabilization

is defined as a temperature variation of not more than

+_3 F for a 30 minute time period.

Adjust the Impendance brldge to measure resistance.

Measure and record the resistance between leads A and B

Of the oxidizer valve. The acceptable resistance is presented

in Figure '.9.

Measure and record the resistance between leads C and D of

the oxidizer valve. The maximum acceptab_ resistance is

I.O ohm.

Failure to pass the above test shall constitute a failure of
the propellant valve. See paragraph 3.6.

Repeat paragraphs 6.3.3 and 6.3.4 on the fuel valve.

Remove Electrical harness from propellant valves and replace

protective covers oa propellant valve electrical connectors.

A

I

i

4
i
I
t
I

t

I

'_AREO_: o_ jAPPGovEo_.A,_:

FORM 608-B-38 NEW 6-63 ,
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A C)IV|SION OF NOI_TH AMI[MOGAN AV*ATGON. _NG

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC 52-52701-._5
COMPONENT NAME 114NIIST P.HA_._:R _.SSkkRT.Y - :_r_// PART NO.'( " nt_,Ln z; --

PROPELLANT VALVE DIELECTRIC- k NAA _v_.uv-u,

NAME OF TEST S_'NGTH, 2 _ 1"' TEST NO D_1(,C)- _EET31...1 OF 380

Reference: MAC SCD 52-52701, Revision F, paragraph 6.2.3.3

6._ P_opeJ_l_n_ Valve Dielectric Strength .

6.&.l Install the electrical harness on the propellant valves.

Attach ground leads to each of the propellant valve electrical

connector bodies by means of alligator clips,

6._. 2 Az:J_t the 60 cps AC voltage output of the leakage tester to

6._.3 Set the capacity compensation selector switch on the leakage
tester to "NONE".

6._.& Connect one Of the leakage tester leads to I_ A of the

oxidizer valve and the other lead to the oxidizer valve

• ground leado

6./_.5 Depress power switch on the leakage tester, and adjust the i

voltage control until 500 +__O VP_S is indicated on the

voltmeter. If the leakage tester ammeter reads off-scale_
reduce the voltage until approximately 800 microamps Is
indicated on the ammeter. . .

6.&.6 Rotate the capacity compensation selector switch until a

minimum current flow is indicated on the azm_eter.

) 6,_.7 Adjust the Voltage control until 500 _O VRMS is indicated on
the voltmeter. . •

6._.8 (_serve the ammeter for a period of one minute. Maxim=m •

• allowable current leakage is 500 mlcro-amps.

6.&.9 Release the leakage tester power switch and disconnect the

. leakage tester leads, _

|I'i_FJ'AdEO_---_1_ b,_ i AP;:)ROVEDFOR I"_L_A:" DATE i_';P,_¢O FOR McDO,%:NELL: _...-'OATE_, Ad_, 4/,o./e,,I // . I _
ICHECKE_ nY: ' O4T'= I l_'U.l_ ,. . I

FORM 608-B-'>,8 NrW 6;-,_'_
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A OIV*SION OP NO_TM _MEMSCAN AVIATION. ING
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DESIGN .APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAffER ASSEMBLY - 25#

PROPELLANT VALVE DIELECTRIC
STRENGTH

f MAC. 52,-52701-265
PART NO.L. NAA 208160-61

6.4.12

6.4.!3

6.4.14

6.4.19

Repeat paragraphs 6.4.2 and 6.4...3

Connect one of the leakage tester leads to lead C of the

oxidizer valve and the other In ad to the oxidizer valve

ground lead,

Repeat paragraphs 6.4.5 through 6.4.9.

Repeat paragraphs 6.4.2 and 6.4.3.

Connect one of the leakage tester leads to lead A of the

oxidizer valve and the other to lead C of the oxidizer
valve,

Repeat paragraphs 6.4.5 through 6.4.9.

Failure to pass the above test shall constitute a failure
of the propellant valve. See paragraph 3.6.

Repeat paragraphs 6./_2 through 6.4.15 on the fuel valve.

ReIl_oveIthe electrical harness and the ground leads from the

propellant valves and replace the propellant valve protective
covers.

Replace protective caps.

\

i%

E. Adams _--I,-(,Z] , l/_

FORM 608-S..38 NEW 6-6 3
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DESIGN APPROVAL TEST OF COMPONENTS.

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

|
T_.usTc:_,_L_ASSEmbLY- 25,+ r MAc52-52'7o1-265

COMPONENT NAME PART NO.'{ 208160-61

PP,OPELLANT VALVE FU,IC_IOI_L " 208160 L01 _ _80
NAME OF TEST , TEST NO. -SHEET "JOF J_"

Reference: i_C SCD 52-52701_ P,evi_ion Fj paragraph 6.3.1.3.1 I

I 16.5 P1-opellant Valve F_ctlonal ' " .... " . .

6.5.1 Install the TCA in a test setup as shown in Figure _. I

Provide a temperature environment of 70_+5 F until

temperature stabilization is obtained. Stabilization

is defined as a temperature variation of not more tlmn I
• .+_3F for a 30 minute time period. Cozmect the current

trace lead to the oxidizer valve. Do not connect the

. voltage trace lead. ....

6.5.2 Adjust the pressure regulator to obtain 300 +1O psig on I

the pressure Eage. -- "

6.5.3 " Adjust the DC power supply so that 26 _.5 VDC is re_ ' I

on the voltmeter, i

6.5._ Close the mercury switch and record the oscilloscope " .i i
current trace with thePolaroid camera. A sample current

trace is sh_n in Figure 5. The maximum valve openir_

• response t_r,e is O.0C65 seconds from electrical Signal

to poppet open. See Figure 5 for typical valve openinE I

response characteristics. Open the mercury switch.

6.5.5 Reduce the GN 2 supply pressure to zero. i

6.5.6 Disconnect the current trace _ead and connect the voltage i I
) . trace lead. " .

6.5.7 Close the mercury switch to verify that the oxidizer valve I

has opened. Then open the mercury switch and record the

oscilloscope voltaEe trace with thePolaroid camera. A
sampling voltage trace is shown in Figure 5. _le o_a_ I
valve closing response time is 0.0035 seconds from electrical

siLmal to poppet closed.

E. Adams . _ _ _ /
_-20-_ "- ( -

:: <f " " " II
FOR,_608-B-38 NEW6-63
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

,,e

COMPONENT NAME

NAME OF TEST

THRUST C:_.',,'BEI', ASSE_3LY - 25#

H_OPELLANT VALVE F_,JCTIO,';AL

NO.{ MAC 52-52701-265PART NAA" 208i'60-6 |

•TEST NO20_160-4_lEET34 OF 380

Adjust the ON 2 suppl_ pressure to 300 +10 psig.

Adjust the DO power supply voltage to zero.

6.5.1A

Close the mercury switch.

Increase the DO power supply voltage m=til the oxidizer

valve opens as indicated by a pressure drop. The maximum

acceptable pull in voltage is 16 VDC as indicated on the

output voltmeter.

Reduce theGN 2 "supply pressure to zero.

Reduce the DO power suppl_voltage until the propellant

valve closes. Note deflection on milliammeter which

indicates valve closir_. Record valve closing voltage.

The minimum acceptable drop out volta£e is 1.0 volts.

Open the mercury switch.

6,5.15 Failure to pass the above test shall constitute a

failure of the 9xidi_ez ._ valve. See paragraph 3.6.

6.5.16 Repeat paragraphs 6.5.1 through 6.5.15 on the fuel

propel_t valve.

6.5.17 Remove electrical leads and the GN 2 supp1_.

6.5.18 Replace all protective closures.

PREP/_"EO BY" DATE APPROVEO FOR Naa: dATE ..... ' :

FORM608-B-38 NEW6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM





A. Oivl_lOr'.# OF _O_V_-I A,,,qlCn,CA_ AVIAVlO_ e_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENTNAME

NAME OF TEST

THRUST CHA_ER ASSEb3LY

DECONTA_IINAT ION PROCEDURE

f MAC .... 52-52701-265PARTNO.N_ 2081_.0-6_
TESTNO?°_z_'_H_ET3_--oF_o

Decontamination Procedure6.8 _ ,--

6.8.1 ;_The TCA shall be dccon_min_ted as follows, using a hot GN2
, purge and anhydrous isopropl alcohol, reagent grade, ACS,

L for the fuel side flush and leon TF for the oxidizer side
flush.

PREPARED BY:

R. Cole

NOTE: The hot ON 2 •purge way be accomplished at the hot fire
te=t facility.

6.8.2 ;'_ _ Attach i0 VDC (nominal) electrical power supply leads to the
_h -.oxidizer valve electrlcal connecters.

.,._d
6.8.3 >_)' _Connect GN2 purge line to the oxidizer valve inlet. See

_ paragraph 3.8.
...._ L# -

6.8.4"_ #_ Open the GN 2 supply valve and purge the oxidizer slde for ten

T#Z_.__ minutes using 12 =2 VDC to coon the oxidizer valve.
,_

NO_: The GN 2 pressure and temperature, at the valve _ulet,

shall be 120 _+20 psig and 160 +_20°F, respectively.

6.8.5 'd. _Open the ON 2 supply valve and purge the oxidizer side as follows

7_ for ten (lO> cycles.

(a) 5 +I seconds on-tlme

.:="_' (b) 5 __i seconds off-time

_!NOTE: The GN 2 pressure end temperature, will be same as para-

graph 6.8.4.
o

6.8.6 _'_ _" Close the GN 2 supply valve and vent the GN 2 downstream of the

_.%'._upply ,_lve.
6.8.7 ".,-; Disconnect the _upply line from the oxidizer valve.

O_g'E APPROVED FOR .NAA: DATE" "-APPR_._TE

lt<,> , "<'q
• , ,. , . , . , . .

_CHEqKED BY: ' • DATE

( __. ...-/)-'_"t-'_-'-;__' /_-,7_-_</

FORM 608-B-38 NE_' 6-63
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I COMPONENT NAME

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF TEST

THRUST CHAIO3ER ASSE'_LY

DECONTAMINATION PROCEDURE

NO.f MAC 52-52701-265PART
N,__ 208160-61

TESTNO 20_I60-_ET400F380

I O _ ,, _6.8.8 , # Cap the valve adapter and disconnect the electrical connector.

I 6.8.9 _1:_t_epegt paragraph 6.8.1 through 6.8.8 on the fuel valve..

6.8.10 ;_/;_nst_ta11 the TCA in the decontamination facility.

•_g • to fuel valve.

6.8.12"_"__Cao the oxidizer inlet line= '
• ,..j__ _ TCA

6-8.]_'_"! .Ico_e_ _ the electrical _rness on the propellant Valves and
the harness to the DC power supply.

I 6.8.14 t_ _En_rgize the TCA fuel valve to the open position with 12 +2 VDG.

"* £6.8.15_ 7_.
:2lOW alcohol through the TCA for 2 _+lo minutes. The alco 1

"-" _'_hall be flowed at a TCA inlet pressure of 35 to 50 psig.

I ,'_ ....
6-8.16 "c_ _,_o_ alcohol through the TCA as follows for ten (I0) cyclesp

'_us_g 26 _l VDC at a TCA inlet pressure of 35 to 50 psig.

I ._ (a) 5 ±1 Seconds on-tlme

(b[ 5 _+l seconds off- time

I _" _J _/
6.8.17 D_-energize the TCA fuel valve to closed position and vent then

,alcohol supply system. "

II 6.8.18 [j _ove the facility alcohol line and attach the GN 2 su l llne
_tAothe TCA fuel valve. PP y

6.8.19 C" Energize the TCA fuel valve to the open position with 12 +2 VDC.
_.c%_. _

I 6.8._o ":_
_u;ge the TCA-aith GN2at pressure of 120 +_i0 psig for 3minutes.

PREPARED BY: DATE APPROVED FOR:' NAA: ' DATE I E

R. Cole /_/_'/"_-'@"6 .._ _'I"

i

FORM 608-8.38 NEW 6-63

R-I_019-2 1_9

A



A OOWI_0ON OB No_va_4 Af,,,*C_,CAa'_V AV0AV0OI'_I 0I'_0G

!

I

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THeiST CHA_3ER ASSE>BLY

DECOh_AMINATION PROCEDURE

_MAC. 52-52701-265
PART NO. t NAA. 20_I_0-61

-&Ol ,
TEST N0 208160 SHEET40-_F 3_O

6.8.2.1 _J_ Cycle valve ten (I0 l) times with GN 2 at a pressure of ]20 +i0

 2sig asfonows ,ing 26.,i
(a) 5 +l seconds on-tlme "

,_ (b) 5 _I seconds off-time

:;-_ . . •

6.8.22 _i ,De-onerglze the TCA fuel valve to the closed position.

6.8.23 : _% ])isconnect GN 2 llne from TCA fuel valve and cap the fuel valve

_.- ,.:_ inlet. ". •

6.8.24 _emove cap from TCA oxidizer valve inleto I

•_('_'_ v' "
6.8.25_ _ A£tach Freon _ supply llne to TCA oxidizer valve inlet.

6.8.26 ,::t_'_nergize TCA oxidizer valve to open position with 12 +2 VDO.
-'-_/_ _

6.8.27=,_ _ =_low Freon TF through the TCA for 2 +l minutes. The Freon shall

-be ,flowed at a TCA inlet pressure of-_5 to 50 psig.

6.8.28 _;_''_"_Flow Freon TF through the TCA as fonows for ten (10) cycles,

. _,[_. _ing 26 _I VDC at a TCA inlet pressure of 35 to 50 pslg.
k__' . ,,

(a) 5 ±I seconds on-time

(b) 5 ±I seconds off-time

6.8 2 "z_ {_"
• De-energize TCA oxidizer valve to closed position and vent the

9-_,_)C_eo. supply _yst_.
,,_..>.
' . _

6.8.30/__- _D_isconnect Freon Supply line and attach CN 2 supply to TCA
k_' :'?' oxidizer inlet. \._." _, ._."

-" _ergize the TCA oxidizer valve to open position _ith 12 +2 VDC,6.8.31 _,:.
_-_ .:

PREPARED BY: D_E _APPROVED FOR NAA: OATE APPRO_O FOR McDONNELL:. _OATK

'c_;_q_o ay:. DATE t6 ZO_(,_

FORM 608-B-38 N_W 6-6 3 . , ,

Roy. A _,_. _.//.,",_,_'}_"¢_'_a_ed

].9O R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE .a 1{ VI :_

COMPONENT NAME THRUST CH#d_BER ASS_LY " ;0

NAME OF TEST DECO_'f,t_INAT!ON PP_3CEDURZ ..... IC
/4

6.8.32 _ +_

_-72,

6.8.33 "L)

AND MANEUVER SYSTEM

{MAC.52-_,'/O1-2o5.PARTNO. NAA ",_idO-_l
.T_STNO.20816%_,_ET'_----OF,_O

6.8.32_- Purge the TCA with ON 2 at a pressure of 12.0 +lO _sig for
•";,"minutes •

__.
Cycle valve ten (I0) tlz,es uith GN 2 at a pressure of 120 +IO

_psig as follows using 26 ±I VrA3.:

_ (a) 5 +I seconds on-time

(b) 5 _+i seconds off-time

6.8.34 , .-])e-energlze the TCA oxidizer _mlve to closed position.

6.8.35 "_ Remove the ON 2 supply line from the TCA oxidizer valve and cap

/_the oxidizer valve inlet.

6.8.36%_ _[_3on_ect I0 VDC (nominal) oo:_er supply to the TCA fuel valve so

t_% the propellant valves may be energized simultaneously.

6.8.37 .;_:_Uncap both TCA propellant inlets and place TCA in a vacuum oven.
._ _%_ _

6.8.38 _ ._'_ttach temperature sensing el_r_nts tO one propellant valve and

_he injector upper face•

_<
6.8.39 "' "Heat the TCA _ indicated temperature of 150 _I0 Y.

6.8.40 7 ._ Energize both TCA propellant valves andactlvate the vacuum

•_gqulpment so that the TCA _s subjected to an internal pressure
k_ Yof one (lO) psla or less for a period of not less than fifteen

K_ (15) minutes. The TCA valve and injector temperature s_mll be

maintained at i50 +lO Y during the specified t_e period•

6.8.41 Remove electrical l_ads amd install all protective covers.

-" " O_IE
._ o . .

PR P EO BY: [ APPRQ_._0 FOR NAA: DATE APPROVE O_ATE

I 7
_ I_CK_ _y_

A

FORM 608-B-38 NEW"6-63

i- _.( _-(/" _ _ i /-" .

ll,-150 I9-2 191
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

TH_JST CffAF_ER ASSE_LY - 25# PART NO [ MAC 52-52701-265

I N AA 208160-61
FIROI_NT AND SERVICE LIFE TESTS 20olCO_L Ol ,I_ _8 n

TEST NO. SHEET'+""OF """

_penant WZve Orif_eo P_mova_ " •

nove oxidizer and fuel valve tube assemblies (P/N 407571)

)m TCA. '

Remove retaining rings and orifices, • .

NOTE.-- Use cautlon in removing orifices to prevent damage,

(Reference paragraph 3.8 for cleanliness requiremente)

Package and identify each orifice and retaining ring,

Reweld tube assemblies to the prope/lant valves.

Secure packaged orifices and retaining rings to the applicable

valves • "

Perform 500 psig leak check to verify structural integrity of
weld ;Joints. " " •

Reidentify TCA 08160-61 as 208160-61 .,

COMPONENT NAME

ENVIROI_ENT AND SERVICE LIFE TESTS
NAME OF TEST___

, "X ,_ +

Propellant Valve Orifice Rcmova_

Remove oxidizer and fuel valve tube assemblies

from TCA.

6.9.2

6.9.3

6.9.4

6.9.5

6.9.6

6.9.7

. weld ;Joints.

PREPARED BY:

E. Adams 9"Jo CV

CH_CKED BY:/') DATE

FORM 608-B-38 NEW 6-63

192 it,--15o 19-2
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DESIGN APPROVAL TEST OF coMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TESI"

TFL_UST CHAHB_R ASSemBLY - 25#

PROPELLANT VALVE LOAD ANALYSIS

f MAC 52-52701-26_

PARTNO_LN_ 20_160-61

TEST NO 208160"%_1EE '1"i_]_L20F380 "

Reference:

6.10

6.10.1

6.10.2

6.10.3

6.10.&

6.10.7

6.10.8

MAC SCD 52-52700, Revision G, Paragraph 6.1.2.

Propellant Valve Load Analysis

Install the propellant valve in a test setup as shown in Figure IA

Connect the oscillograph to monitor propellant valve current and
voltage versus time. Set the "PULL IN - DRCP ODT" switch of

the propellant valve test panel to "PULL IN". Leave the line

switch in the open position. See paragraph 3.8.

Adjust the regulated GN 2 supply pressure to 300 ±i0 pslg.

Set "VALVE DC PU,_" switch to "ON".

Adjust DC power supply so that 20 _+0.5 VDC is indicated on the

output voltmeter.

Set "VALVE DC PC_(" switch to "O_T" and close the line switch.

Adjust oscillograph paper speed for 60 inches per second.

Activate the oscillograph.

By use of the "VALVE DC 1'0_(" switch energize the propellant
valve for approximately 200 milliseconds or more to obtain

oscillograph traces of current and voltage versus time. The

trace shall include energize and de-energize transients and
steady state conditions.

Deactivate the oscillographand inspect the oscillograph traces

to determine the voltage and the current _t that point in time

which makes the power a maximum. Power in watts is defined as

the product of voltage in volts and current in amps. Record
the current, voltage and power on the data sheet.

_ co_. :l' 1o"3Jl?l
'I_REPAREOBY: DATE

_H_,::-'o,. BY: oATE I
!

FORM 608-B-38 NEW 6-63

11-15019-2 193
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TIIIdJST CHN4BFJ_. ASSD_BLY

PROPELLANT VALVE, LOAD ANALYSIS

MAC 52-52701-26,5PART NO NAA 208160-61

TEST NO 208160-%%lEEY+//,/_OF380

.6.10.8.1

6.10.9

6. i0. i0

6.10.11

Load analysis is performed primarily for information purposes.

l_wever, a requirement exists that when this test is run at valve

body temperatures of 160F the power consumption of the propellant

valve shall not exceed 20 watts when the energizing voltage is

26 +A VDC. Failure to pass this requirement shall constitute a
failure of the propellant valve.

Record on the oscillograph trace the propellant valve serial

number, the applied voltage and the environmental temperature.

Repeat paragraphs 6._0.3 through 6.10.9 for voltages of 22, 2&, 26,

28, 30 and 33 VDC.

Reduce the regu!ated GN2 supply pressure to zero.

R. Cole,f_'/c-._/-_I ///.//. I _,_.._

FORM 608-B-38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHA_.3_ER ASSEmbLY - 25#
COMPONENT NAME

NAME OF TEST ENVIR_I'_TAL AND SERVICE LIFE

PART NO.{ MAC 52-52701-265
NAA 208160-61

TESTNO.208,60.._-_ET____OF-_-__2

Re£erence: a) MAC SCD 52-52701p Revision F 9 Figure 12

?.0 Environmental and Service Life

In this sectlon the required environment, service life and

operational tests are specified for each o_ the three TCA'.s.

Sheets are provided for the recording of environmental and

service ll/e data and the data of the operationsl tests

required todemonstrate specification compliance.

P_-ZPAR EO BY:

E. Adams
'/ OLC_"E jAF2ROVEO FOR NAA:

,o/_,_I /2,, ,,-
DATE

r vr_rl UUU-D-_U i_r..w U-u_

R-15019-2 195
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DESIGN APPROVAL TEST OF COM,_D,_ENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Reference:

7o!

MAC SCD 52-52701, Revision F, Figure 12

Thrust Chamber Assembly No. I.

This sub-sectlon specified the tests which are to be

performed on TCA No. t. ,"

E. Adams " %//_/(.4

CHECZ_ED BY: DATE

_._z_'/,.,:/-- ,,,-_-_,
FORM 608-B-38 NILW6-63
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSE_BLY - 25#

PRF-TEST INSPECTION

MAC 52-52701-265PART NO
NAA 208160.-.61

-401 OTEST NO208160 SHEET44OF380

Reference:

7.1.1

7.1.1.1

7.1.1.1.1

7.1,i.I.2

7.1.1.I.3

7.1.1.1.4

7.I.I.i.5

7.1.1.1.6

7.1.1.1.7

7.1.1.1.8

_MC SCD 52-52701, Revision F, paragraph 6.2.2.1

Pre-Test _nspectlon- TCA #I

Test Procedure

Verify that the TCA is of the proper configuration and has

passed the Acceptance Tests of Rocketdyne specification

RAO220-354. Only the TCA's that comply with the above require-

ments shall be accepted for DAT.

Record the Rocketdyne Part Number and Serial Number of the TCA.

Reoord the Rock etdyne P_rt Number and Serial Number of the

oxidlzer propellant valve.

Record the Rocketdyne Part Number and Serial Number of the
fuel propellant valve.

Record the McDonnell Part Number of the TCA.

Ynspect the TCA for visual evidence of damage or deterioration.
Comment on all Visual defects.

Braze the extended propellant valve tube inlet adapters

(P/N 99,-106694 and 99-106695) to the fuel and oxidizer inlet

tube stubs as defined in Ro_ketdyne process speciflcat:on

RA0607-009. Remove after vibration test and braze basic inlet

tube adapters (P/N 99-106126) to TCA.

Perform weight determinatlon on TCA with basic inlet tube

adapters per paragraph 6.6.

EDBY: _J O=E

rORH 608-S-38 .[W 6-63

APPROVEDFORJ'4AA: DATE

P_-15019-2 197
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CY_YBER ASSEP_EY - 25#

NAME OF TEST PRE-TEST INSPECTION
I| II - I I I

7.1.i.2 Test Results - TCA #I

.... 52-52701-265
• M_j

PART NO.( NAA 208160_61

TEST_,__-_O_eT ..AA.O__L_

7.1.1.2.1 Component IdentiEication

Component Name

McDonnell Part No.

Rocketdyne Part No.

Component Serial No.

Inspection

Oxidize_ Fuel
TCA Valve Valve

_z,,:.__--_-_.,_'-_:_" _ "

,_,;Tz_. _/_.3_-_ _ _; _:'_-_1, :._.

(reference paragraph 7o1.1ol)

The TCA was im pected and found to be of the proper configura11_n
and had passed the acceptance tests of RAO 220-354.

?.I.i.2.2.2 The _tended inlet tube adapters were installed on the propellant
valves per paragraph ?.I.I.i.? for vibration tests only.

?,i°I°2.2._ The extended inlet tube adapters were removed from the propellant
valves following the vibration tests and the basic inlet tube

adapters installed on the TCA° ,_1_ _ = _or No)

?.i.i.2.2._ Inspection Remarks

_:'_/_pA_ 7//.__ :_F_c_0 _ _c,A_,_c ,_¢F_¢_

t_

_. ,,_o=.,i_ I....... ,.-_z,_,._ .::.:,.:.:,:::.,Z::.'o,_II,_:,_,,':_,_..':.'V:V_]
FORM 608-B-39 NEW 6.-63
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•DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME.

NAME OF TEST
" I.,

7.z_ .2o_

.B.:.

THRDST CIU_3ER ASSEHBL¥ - 25// PART NO.J'MAc 52-52701-;265._.
L.NAA. 208160-61.

P=_=':_==°_:: T_sT_ ___,_o_ °'
I Nil ......

Velght Determination Test Data (re£erence paragraph 6.6) " "

The TCA dry weight was 3.1.8; . pomad8,
(Record to the nearest one-hundredth pound),

Inspe_ion Remarks

. _o_ c_-c_-_ _ _'_;_,

were removed from the TCA.

i

- n i • ii

t in n i u m I

i I I I I I

I ,m a i n i nl n n n n i • i i

n u nn In

FORM 608-B-39 NEW 6-63
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COMPONENT NAME

NAME OF TEST

REFER_XCE =

'7.1o2

'/.1.2,1

"/.1.2.1,1

& OlVIIION OP NONTN AIk4_lCAth4 AV|dI_T|ON. INQ

I t , , I I

DESIGN APPROVAL TEST OFCOMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM 0

0

B
Vibration -TCA #I

E
.Test Procedure

Install the TCA into the vibration test facility. The

dtrectlon of the vibration input shall be along the X i
axis of the TCA (sea Figure 7).

!

NOTEt Remove nameplate and mount accelerometer. Replaee

nameplate at new location on TCA.

Perform a sine rave survey on the thrust ohamber°

The survey shall be a one (I) G maximum peak logarlth_e

sweep fTcm 5 to 2000 cps in 5 __iminutes°

Recor_ the input and output aocelerat£ons" on an oscillograph
. _col'der •

.--

_erf¢ :" a ten (10) second vibration table equalizatton rtm
_.t t_" test level to verify spectrum shape and tolerance°

_cord and analyze the datae ..

The random vibration input shall be per Fl'Eure 8.

The power spectral density is to be the speclf1"ed value
wltn a plus forty (40) p_rcent and minus thirty (30)

percent tolerance when analyzed with 1/_ - octave or
narrower filterse

°.r.__.:x_ _Y: o_

• | , , .i.i

•FORM .60_-B..3B NEW 6-6] _i
i
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBERAS_EI_LY - 25#

NAME OF TEST VIBRATION

f MAC 52-52701-265

PARTNO.INAA_20816 i
TEST NO. 2081,60:s_HOE]'ET4---_8OF380

7.1.2.1.3.4

7.I.2.1.3.5

The overall _ acceleration level is to be 7.5 G's,
plus fifteen (15) percont, minus zero (0) percent;.

No smaller than three (3) sigma clippers shall be used

to i_11; the input level.

7.1.2.1.4 Readjust the controls and repeat paragraphs 7.1.2.1.3

and ?.1.2,1.3.1 as required to conform to paragraphs
7.I.2.1.3.2 through 7.I.2.1.3.4. j

7.I.2.1.4.1 Test level equalization t_me for the purpose of verifying
the spectrum shape shall not exceed twenty (20) percent
of total test duration for each individual axis.

?.1.2.1.5 Vibrate the TCA with the random vibration input established

in paragraph V.I.2.1.4 for a duration of eight (8) +O.i
minutes less the time accumul_tedp for each respec_ve

axis, in paragraphs 7.1.2.1.3 and7 _.2.1.4.

?.1.2.1.5.1 Record and analyze the input and output accelerations
at selected intervals.

?.1.2.1.6 Repeat paragraphs 7.1.2.1.1 through 7.1.2.1.5.1 except that
the direction of vibratlon input shall be along %he Y axis

(see Figure 7.)

7.i.2.1.7

?ol.2.1.8

Repeat paragraphs 7.1.2.1.1 through 7.1.2.1.5.1 except that
the dlrect_on of vibration input shall be along the Z axis

(see ¥1gure ?).

Remove the TCAfrom the test setup.

7.1.2.1.9 Perform Propellant Valve Pcoof Pressure and Leakage Tes%

per paragraph 6.1.

' ' i

O_I'E APPROVED FOR NAA: BATE Mc0ONNELIL:FREPAREOSY:

J. Ganger 7-9-64

FOR_4 608-B-38 t_EW6-6 3

It-15019-2 201



A OIVIIION Off NOmTM AMEmlICAN AVIATION, INC

,., ,,.,. I ....... I I , ............

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C_ER ASSEMBLY - 25#

VIB]_ATION
NAME OF TEST ,

[ MAC52-527ol-265
PARTNO.l._ _ _0_ 6_
TEST.o,2°sz6o-%°_ET_O_• 38O

7.1.2.1.10 Perform Thrust Chamber Proof Pressure and Leakage Test
per paragraph 6.2.

7.1.2.1.II Perform Propellant Valve Electrical Resistance Test
per paragraph 6.}.

7.1.2.1.12

o

7,I.2,1,13

7.1.2.1.14

7.1.2.1.15

Perform Propellant V-lye Dielectric Strength Test per
paragraph 6.4,

Per£orm Propellant Valve Functional Test per paragraph 6.5.

Remove the extended inlet tube adapters and install the
basic inlet tube adapters per paragraph 7.1.1.1.7.

Per£orm Weigh_. Det_zmina_icn per paragraph 7.1.1.1.8.

.°

1

PREPARED BY: DATE APPROVED FOR I_&A: DATE

J..,_; ,..... •,,.,.,,,__.:_'_.. .,_:,Vc_ '_"__
FORM 608-B-38 NEW 6-63

_PPP,Q_AI_"

202 R-15019-2



A O,VII*ON O# I_IO_T_ AJ,4_:_IIC:AN AV*ATION IN@

DESIGN APPROVAL TEST OF COMPONENTS

I

I

I

I

i (''..

I

I

i

I@

%

g
il

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
'1 -- I

"/.1.2.2'

?.i.2.2.i

THRUST CH_I._ER ,_.SSE)_LY - 25/[ PART NO _MAC. 52-5270!-265
"4 N_A 208160_1

VIBPJ_TION TEST Re 208160 "-ZOl. S'G.EET 50OF 38(
• , , r ,

To.st T_t,a - TO.',#l

Component Ider:tificatio=

Component Nam TCA

_,cro=en Pa_'t::o. ,-<'-_ sJ 70 L- _ $ s"

_cketdyne ._ _o. _ _ o_ / 6 o- 6 /

Component Serial ,No. _ O _¢-_ _ _._

%1.2.2.2 Aceeleroneter Ydentlfic_tlo:_ (Reference Figure 7)

i
i
t
PREPAaFTDBY DATE

T.G. Kniffin

Loc_tlon Ser_itlve Identification
h:is No.

, . . • .,., , .

_cAZnp_ , i X _,_ _'l3
TCA Input y l

I

TCA inpu_ .Z 1

Valve"Bracket . X i

wiveBr.!:_o Y i
_ ,, ,, ,

i * • .

_TC',_Shell at Co::=:,), Zo:.'. I X

i_' Comb. Zone YA_ Shell a_ i
,

oC_ Shell at Cor:o. Zone

,,,_._c_ _,'_I at _-xit

';'G-A_She!!at _2xi%

i

Z

X

Y

,/uI.,_2.T

i., _._ Ioqo

Y__ ¢#
-_ 7o3
J/A( IOOi_

TCA Shell at Fxit

PF.,RFOR_E.D _.Y DATE WITNESSED FOR ,'_.t_ ,_TE

y -_._: _ z_

A

.°.

cF.RTIF IZD FOR _.;¢E)OK,'_LL .I _,T2

4.
7- 9 "&4

FOR._608-B-39 NeW 6%3

o_,._-._,__/_ -._.... ,,.._= <-,__..

]t-.15019-2 _0311.'



A _lI¥1|lOPql O It' HOmTt'ql A_|HI_AI_il AVOA_IOI_II. INl{;

COMPONENTNAME

NAME OF TEST ,,
I

7.1.2,2._

?-li2.2.Jt_l

?_.2.2.3.2

i i • i ,, i,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

rMAC 52-527o1._65
TPRUST CHA_ER A3SED_LY - 2._." PART N(l_NA&"-_3=.O_51-t..,cuno
VIBRATION

TEST N_D20S_60" -40i =1 _^., SHEET ).____OF _-_v

Vibration Test (Reference paragraph ?olo2ol)

Resormnt Suryey - X Axis

Freq.
¢ps

" Input, i Output;" Identtfi'¢a¢i0_
g's i g's (no)

J,:, /4ol s/v.%3
I,_ _z ...._# %_

4(,,_ I.o 17,o I 51H ,',_3o __
Y32 ho ,_._, _/. 9¢÷ "),

...(,2.0 I.o, C,,_" s/n/It9 __

Vlbra_on Table Fou_liz_t_o_ T,est . _ Ax_s

Test
No

l l

l

m

- _ Jl

_ \
\
\

Satlsf-ctory Satisfactory
R4S GSpectrum S_._e Level

\- \.
'

\ .... ',,

Test Acct_ulated _:
Duration _ Duration (_':
.20j_c_.,t_2o 5_ ::

IPE_ "Y O=E i P_RFOP_ _ O_T_;Iwlt.E_EO FOR _ ,_ l _TEICERTIFIE.O FOR McOONb_ELL oATd

l')/"l p,

ib.15019-2

|
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• DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHamBER ASSEIC_Ly . 15#. PART NO.rMAc' 52--52701-2_5
k

?.1.2.2,,3,,3 Random Vlbr_t.]on Test - X ___

• 8

Accolerometer oL,tputs were recorded for analysis at t_e
follo,,rl.r_ elal_ed ti=est

sA_:P_ Uz (1 +0.5 _.f-u_) //_;,;,
s._ U2 (_. io.5 Minutes) _'_,,1 .

.sAm,z_ #._ (7 _+o.5Hinu_s) -7._ '_1!_1 <-".._ .

The elapsed ti=e at test cutoff was _.m.tnu"_So

_sults of the _aZys_s,

i

|11

•SA=v_¢#2

. a/,o_/s .$_ a/_d. 4 ,/o 7-0- ,.tv',5-, _, c o_IH'_S

l, l i

, i i i • i i i,-

i i i i ,, , i

PREPAREDBY 0ATE, I PERFOR._,_ BY O_TEI_SF.0, r-OaN_a 0A_EIcF.R'nF=_0FOR _acOON,'_L_. _T

_9 NKV 6-6 3 -q

' /I

o,=
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B

]Z"4ZO C Z::,_Z:_:"K" ::Z3:>":.CZ_=Z
& OI¥1|ION OP NoqIITN &_I|IIIGAEI AVIATION. gN(:

' I ' | ' ' , _ ' I I

DESIGN APPROVAL TEST OF coMPONENTS
e

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NAME OF TEST
I ' ! -- II I ,n I IIII

?,i.2o2o)'.2_ . Resonant Sumfey - Y Axis

MAC 52-52701-265

COMPONENT NAME- THRUST CFJJ_SER ASS_'."3LY - 2_ PART NO.t NAA-208160&61 ..
• i l

VIBRATION TEST NQ 208160"SOHIET 53 OF 380
I I I l_

"/.I;2.2.3.5

Freq. I Inpu%,cps g's

5/_ I/.o_
3_o !/.#

#Jo,., /._
"/3 ,_ o /. _

1_-/o /. #

I../7o_, !, #

• 0utpu_ I Zdent_flcation

g's I (no)

6_D I _D_
_,p I ///¢ __

,,/_.o , /_/._..o .
; _. _/ q_

|

1

A _

I(ll i

.z.L*o7

Vibration,Table Fmusl_.at_on Tes_; - Y Axis

Satisfactory
"W_ G Level

•<. -)

|, ,

l

\

k

Test

Duration

40 %_-c.

"o s"T

Accumulate_ /
Duration

•Test

,7

I

\
• • \i

Satisfactory
Spectrum Shape

e_O _

h4c_ _

PRKPARF.D 'l)V OATEi P_'_FORMFJ) GY DATE [ WR NF.,_,_ED FOR NAA ' OATE IC/J_TIFI_O FOR MtDON,'_LI,. O_'[_J

I -/ ,.. . -;j . _ =_

ro_ 6o8---s-39 "__-63.

206 R..-1._ 19--2
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A O)V)B*O_ O_ N0_Y_4 A_I.WtICAN AVtATION. t_16

,,,, ii , • i, J i

DESIGN APPROVAL TEST OF COMPONENTS

• FOR THE ORalT ATTITUDE AND MANEUVER SYSTEM

THRUST CH_J_ER ASSE,'_LY - 25#COMPONENT NAME ..,
• "MAC 52-52701-2_

,,PART N(l{ NAA _ 208160_1.-

7-1.2.2.3.6 •

• , | II I_ I II fI I I

P_ndom=Vlbr_t_,on ,Test - Y Ax.ls,

Accelerometer outpuSs vere recorded for anal_Is at the
following elalxsed t_est

SAY_r._. #2
• s_._u¢ #)

(I _0.5 Minute)
(&_0.5 Minutes)

I _,,_,_
(/, )5/W,,,_,

_- 4 ._/_The elapsed tlne at test cutoff was

Results of the _BJ_:_ys_s=

• °

st=_ /tl

r

•>_L,-*,e*

I l I l, l l l m I I lllllt l Ill I I I l

_¢.t.-o e

iii °

_ : ....... ., l J IILJ i ::--

__ ._Ee_ _'_ - -- Y" _:;

j_. --_:,,_ .... .........

, :' .- •

PREPAREDGY OAYE:

T.O. Knlffln

,--,-- - ....

_!._M' .- -./. _-_-4//./_.,¢7,__ _/_.:'... , _ ,_...,_:. PY "'I .. / _ _v_i:_,_,;_O_ uU,._ . OAT,

_'"'-_"I_' / _'-<$"" '__i '_ ': ?,_?/<,
.,

"?- %C4

• o

R-15o19-2 2O7
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A OoVlloO_ Off' NOPelraq AMI[NOCAN AVOAIrION, ON@
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DESIGN APPROVAl. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDF, AND MANEUVER SYSTEM

COMPONENT NAME,

NAM_OF TEST •

7ol.2,2,).7

.THRUST CH_v_3FJ_ASSE,'_LY . 2_lr i'

VIBRATIO_

r MAC52-52_01-2_5
P_T N_J.NAA'20_0-6-t

TEST I_.. 1_.,_, S,_.;._T 55OF3___

Resonant Survo7- Z t-',:_L_ . /__.

• i | | i i

Freq. Input Output Identification
ops g's ¢ls (no.) . -.

• i i i
,_ i,o ._'.o 7_,,,,,_

i P-z, i,o :o,o f/,,_._ g;

,:__": ilo _,_ ....,/._,_ .:,_
. ,_43 '1,o _._ _ _- _
roll i |

7-1,2,2,3,8

h

Vibration, Table F.cua!izatlo.._Test - Z .AxLs

Test
NO

/

\

S_tlsfactory
SpoctrumShnpe

ix ,
\ .

; \

I !

Sctisfactory
_:..qG Level

_\
\

'i
-i|

_ \

Test
DUration

.-_
i

i n

Accumulated

Duration

@

I. -_ ._c, _, " "l--_'_._.

208 Ib-I r:o19-2

I

!

g

g

i

!

I

*!
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_l* Ol_)l||ON Oit hOiqTl* 4 AMI[)q)ICAN AVIATION . iN¢

COMPONENT NAME-

NAME OF TEST_

7.1.2.2._w9
@

.. °.

THF_ST CHA,_BER ASSEFBLY - 25# '

VIBRATION

NO.j- MAC 52-52701-_65
PART I. NA A_,Q_160-61:

TEsTNo 20_160_sO_E_T._O_j_ZO

Random Vibration Test- Z ,,Axis

SA,_PLa#I (I _o.5 Minute)
SAMPLE #2 (4 ±0.5 Minutes)

SAMPLE #._ (7 .+0.5 :.:inutes)

The elapsed time at test cutoff was

Acceleration outputs were recorded for analysis at the
following olnpsed t_mes#

t ,-+a,

.. _ , .'<%
._/. _nu_._'_'_"

Results of the Analysis l

sAm>x_#1 .5",_ . _',,._o - _ -3 _ :_ _ //× i_
,., J

• I

• s_ #2 , _ 9',,_-_-.:_ z) _ ;,__
' . . J _-/a c <_ -,,_-- , <?_ #,, ,../ _ c

"' _I, ..-,,.- ,@i
-- , • i nu

• '" ' ' ' | I |, , i _,
• i

#,- |

/.',,., <- @ ......

PREPARF..I) _YOATF.j_ERFO_..t'_'.D _Y ._SF.O FOat_._ (::_TF-IC_T,e,ZOe'ORM¢OOm<ELL.C_T======_

, _ ,_ _ _ ____--_
' " - I 7-)/ _ _ (._

t_-'.-_-
_7

T.G. Knlffin

";-_-¢4

FORH 6O8-0-39 NEW6-63

R.-.15o 19-2

# •

..... . ........ ° ....



A OIVIOION OP' NOmTIMI' AM_mlGAN AVIAT_I_N lint(:

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7'I ,2o2,J o10

'II-IRUSTCRAT_ERASS_._Mr - 25#

VZBRATICZq

rMAC 52-52701-265
PART NO.L NAA ,208160-61 -

TEST_O203160J'O_EET-_OF-_

Propeller Valve Proof Pressure a_d Leakage test (re£ereace
para_aph 6.1 )

_izer V_Ive Fuel Valve i-_-
- .,_i

Pressure _-oo _ _is is
is

(5oo go) u_ =_,
O =_n_).

•Lea'k,age " _1:_i'_ _

Inlet,-Pressure _) -_',o0 l:mis ,_oo _ PsiK

(_oo_o) _ ., _..._
• _" =tnute=©

(5 m:l.ntmual)

Lea_ge Rate ' ,:_-_

Xuspectlon Re=mrk_ _ _r

. , , , , --

210 R-I_019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE oRBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHJLKBZ_,ASSP_.2_T.Y- 2,5#

NAME OF TEST VIPRATION
I

MAC 52-52701-265PART NOk NAA ,208160-,61- "'-'-

03 /=01TEST_,,2 160-SH_ET_.___OF_%0

7.1 o2.2,3.11
para_at:_ 6,2)

...... Proof Pressux'o
let Application

(392 3m) •

Thrust Chamber Ftmof P_essuro and I_,ake_ge test (reterenco

Time D_raticm

(3 _.25)
vo_&go(12z2.o).

• Insl_¢tion l_=arkl

2n_ Appllcation

,B<___ _ _._-

• t%_ -

• ' ' i

n ii i i --- _ j

?

R-15019-2

0ATE

4

............... I ,,, I,,,

WITNESSED FOR NAA DATE CEI_TIFiED FOR McoONNELL DATi

:_'.",_ , , _ ',_:,x

if

"ill
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORE}IT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME• THRUST CFLAI_ _SFI_Ly * 2_

NAME OF TEST

7,1,2,2,.3,12

i

PART NO { MAC 52 52701"26_ iNAA 208160-61
&or

VIBRATICN .. TEST NO._O_'SHEET 5c) OF _ :

Propell_nt Valve Electrical Resist, a_.-_e test (reference _ I
paragraph 6.3) _,(_'-._ " _---_!

@ :-'" _!_rwLronmenta_ Temperature ?_ " (70_IQF)

Resistance ' " _, A ,-B

• , " ._ ....... e_: .. /

Resistance . C D " i . ;

• (:.o ==d==) " :

| . •

i

!

-i

_'R'=P-A'_Bye""f//O//_°A'r_
E, Adams

LPERFOR_EO_ DATE

7--_.-(.-q
FORM 608-8-39 NEW 6-63

_12

WITNESSED FOR NAA "_'' DATE"(}',RTIFIEO, FOR Mc[)ONMELI DATE"

,:.... ., . , ._

o ,

I_-15019-_

g

g

I

!
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I
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I

I

I

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

e

COMPONENT NAME •THRL_T CH_4BI_ ASSEHBLY - 25#

NAME OF TEST VIBRATIOM
_, I I '1 Iq

PART NO.{ MAc''' 52-'52701"265_. NAA,2oa,6o-6,
TEST k_3_O8160-_OH_ET 61 OF.380

Mr --IP

7.1.2.2.3.14 Propellant Valve Functional test (reference paragraph 6.5)

Oxidizer Valve Fuel Valve
A

Response '_tme _.Z'_

• '-_-'J?0 @ 70 -T
Ambient Temperature F F
(70 +lo) ,--:,+.',.. " i
Energiz_ Voltage "_ ,._( YDC (_ .) C VDC

_+o.5) @':" 30 0_et Prei_suire " '@) I

( _oo_+,o_o, ._.i-_._ _-7oo _,Ig _:- _,_ I
Opening Time rt_' - _ _ _ 7 seconds _ .O O,E_' seconds

I

InZet _e.e.re _:_ ZeRo Ds_ _e _'o _
(zero L'oz' "dr_p-oUt"_ _:_
Closing Time _ .OOZe, seconds "_ ,00_ second=
(0_O35==d_=)

Low Voltage Operation --

• , :. •

(70_.,o) :_' " :___
Tnlet Pressure .Z._:._O0 pslg .,.:._R00" ileili

(3_+_o for ."p_-_
O_tn_ Voltage "_ _ VDC :_3_., 1 VDC

(16 =axe=) ..,,. _ _ . "_zet Pr,,o=,,_# z=.¢.c..___@ z,>,_<_peili
(zero for "iirop-ou_'i'_m ' . " '
ClosinE Voltage . (_'_ &. 0 VDC _(_) I._ VDC
(! .0 _.=) _'_"

Inspection Remarks_ __

|I i-.

.li
o

4

7

rORH 608-a-39 NEW6-63-

wrr_ssr__6R_ O_T_

L"

_IFIEO FOR McOONI_LI_ O._TE

z
VF.RIFIEO UYC4dSA, F. ,l' I/z_/T, E

Z ::_./2. ,/Ib_ I_, "b. Is_'.,'..''_'

i

IL I I •

11

_7

1

|

|

" |

1.i

|
:1

:i "l i

i

' 1
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DkWELOPMENT LABORATORY TEST REPORT

PREPARED BY £WR NO. FACILITY PHONE DATE

F. Pope 595396 F_.LAB 2061 9-8-64

.A,,T P*.T .o. 208160-6i Tvp_o_ T.T Post Vibration Propellant
SEV 25# TCA Unit #I S/N 4058233 Valve Functional

Ho._iz_n4 _i = 1 ms/ram

Ve ._ti:al = 20 m_/cm

Rejui_e_._nt = 0.306 5 s_c/

Actual = 0.3037 sec

3X]DIZER VALVE

P/N 4C755 _ ,{/N 91535S9

I i I I I i

nax

i 22 £_22_]
1

|

.-_

--_'_'_"l:_-_ ,,__"y'_,_,_--'-----"-'_- .7£ -

m

V0 .TAI_E _RA ]E

(C LOS:[NG TI]_ )

i

Ho:._iz,}nt_l = 0._ m_/cl

Ve:'tiiml = 10 v/:m

.Re( ui:,em_nt = 0.{)035 s,}c_nax

Ac'_ua:_. = O.{}O25 s,}c

I i I

• 1i!

iU22; _i J

h

Fon_, 6no__,_6v ',Tew].-o"I R-15019-9. 215



RO (.._IL ETDY_ E

DkWELO_MENT LABORATORY TEST REPORT
PAGF OF.

I.All TEIIT NO.

PREPARED BY

F.Pope
PART

SET 25# TCA Unit #I

Cu_ rm cE

(O _EN IN6 TI_'

._iz_nl Ii I

Ve .'tidal = 20

EWR NO. FACILITY

5953% . E_/.LAB.

PART.O 208160--61 --

S/N 4058233

PHONE DATE

2061 9-8-64

TYP£OFTEST POST VIBRATION

VALVE FOq']CTIONAL

I_UEI ViLV3

PROPELLANT

P/_ 4( 7560 sA
I I I I I I

ms/cm

4(b59fi25
I I I I I I I

Re ui._em ,_nt - O. 306 $ s _c/nax

Ac;uaL = 0.303) s_c

7"" _]

1

, J

m

' I ' I

VOi ,TA(;E 'RA_]E

(C[ 43S:]NG Ti]_E)

Ho: iz(_n_ I = 0 00._15 ec_'mA'[

Ac_ ua] = 0 00;'.8 ec

F .... _ ....

.......

L
!

]
]

m

m

m

m

H

g

i

I

I

i

I
I

l

I

I

il

g

,_orm 6qn_-_o'V ";ew ]0-6"_ 216 P.-15019-2
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A n0vl_|O_ OF NOATM AI_II_IICA_ AVlATOON 0NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
;., -.

THRUST CHAP_ER ASSk_IBLT - 25#

KECHAllICAL SHOCK

N {MAC 52-52701-265PART O. NAA _208160-_i_

• 6__°1 -•TEST NO 2081 SHEET b2 OF 380

Reference:

7.I .3

7.1.3.1

7.1.3.1.1

7.1.3.1.2

7.1.3.1.5

7.1.3.1.6

7.1.3.1.7

7.1.3.1.8

_L_C'SCD 52-52701, Revision F, paragraph 6.2.3.16

Shock - TCA #I

Test Procedure

Place the TCA into shipping container in accordance with
RA0616-008 and install in shock testing facility.
The dlrec_ion of shock input shall be along the + X Axis
of the TCA (see Figure 7.)

Apply a half sine wave shock of 15 +1.5 g magnitude and 11 +I.0
milliseconds d_ration to the TCA. -°The shock magnitude and

duration shall be monitored by an oscilloscope and the trace
recorded with a Polaroid camera. InsFect the TCA for visible
evidence of damaEe following the application of the shock. In
the event of a structural failure see paragraph 3.6.

Repeat paragraph 7.1.3.1.2 two times for a total of three shocks.

Repeat
of the

Repeat
of the

Repeat
of the

paragraphs 7.1.3.1.1 through 7.1.3.1.3 for the - X Axis
TCA.

paragraphs 7.1.3.1.1 through 7.1.3.1 ._ for the T Axis
TCA.

paragraphs 7.1.3.1.1 through 7.1.3.1._ for the Z Axis

TCA.

Perform Propellant Valve Proof Pressure and Leakage per
paragraph 6. I.

Perform Thrust Chamber Proof Pressure and Leakage per paragraph

8.2.

PREPARE_O BY: ._/ ,DATE

E. Adams _ 4///n/6_
CHECKED BY: DATE

ror_ 6o8-_-38 NrW 6-63

R-].5019-2

' • I,

APPROVED FOR NAA: DATE

217
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST C_AMBER ASSEY_LY - 25#

_QIANICAL SHOCK

MAC ,52-52701"265PART NO. NAA120_160"61 --

l0 AO1 _"TEST NO.2081o - SHEET o_ OF. 380

?,1.3,1,9 Perform Propellant Valve Electrical Resistance per paragraph

6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.&.

Perform Propellant Valve Functional per paragraph 6.5.

PREPARED BY: _ ' DArE

CHECKED BY; DATE

FORM 608-B-38 NEW 6-63

APPROVEDFOR-NAA: iAPPRQ'_.FOR McDONNELL: ./. DATE-
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DESIGN APPROVAL TEST OF" COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME. 2T[RUST CHA_._ER ASS_-,[BLY - 25#

NAME OF"TEST I.[ECH_IICAL SHOCK

7.1 ,:3.2 Toot Da_ - TCA it

7,1,_,2,1

7.1,3.2,2

C_ponent Na_

McDonnell Part No.

Component Serial No.

Shock Test (reterenc_

TeA

Rocke_d,yne

paragraph 7 •I._ .1 )

Duration

11 +1.0 milliseconds .

... +X _ud.8

/,./, /_,v:

/#

R-15019-2 ,ol 9

• /

,=

.8
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DESIGN APPROVAL TEST OF COMPONENTS

• FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

'7,1.3,2,2
(.¢ont,_nue4)

r MAC 52-52701-265____.

_CHA){'rOAL _-"_OCK TEsT m 20_I..._6-.-._OH_ET6--_5OF 3.__._

Shock.Tost (reference parasraph "/,1.3.1)

Hagnitude D_t:Lon
15 +1,5 gie 11 +1,O {:Ll._toecond8

mO ....... "= .......

+ [Axb

tl • , 'L Jr=

_0

- T Axle

_., Io -'_

l,s t,_/5"

+Z

-Z

j, 10 "_t %

IS.

Inepection Re=arks

Du_ion '

11 +1 ,O =il_seconde

_xis

_J' io,"%_ _

_ t<> _s
E'<,? /_ _,,_&

_/_ _

/_,,,_,
IO -PA ._.,

,_k,__ @
i, , i i , , ,, • ,,., • _ ,_ , , ,, , •

• m i , .,, _ ......

, *--- m

• °

PR_'P,im_.OI_ly ' " OAT[il:'Ulml"_'.-:li m' ',_ _TEIv;rrN[SS_ FOR_ll .... _Ti_l_-.rtTIFIECl FOil I,IcOONNE.I.L O,JTEi

• _ ¢ol,l,,_.,_.J I ,. _._'II._._,),,,',o_/_
]_. Adm_s | V _- ' !_ . / ( --- _ BY 133AF..... OATEI

l ._'__'/Fi_?,,,:,.:;:o®I._,,..._<_<._.,,_¢_,_
FOR_ 608-B-39 NEW 6-.63

_'_U U,--A _U AY--_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST.

%10.20

THRUST CHAMBER ASSEMBLY - 25#

MECHANICAL SHOCK

52-527Ol-265r MAC
PART N_tNAA 208160-61

TESTNO 208_60-_ET 66OF___0

Propellant Valve Proof Pressure and Leakage test (reference

_agraph 6.I.)
Oxidlzer Valve Fuel Valve

Pr_f Pressure

(5_ +1o )
-o _,_,,)

Time Duration -'r'-DY _ .iinutll ",!_: ,-_ minutes

Voltag. (H o.5) _ ,_c

(3oo* oo1

(3 ._,,,.=)

Leakage Rate _ _eROSCC He .... @ _ e _O SCC He

(:z._ ===l==) =._ =_

_=t,o. R,_k, .... /',/_ ;'7_ _
- v

L ' , ,, L' " , ,, j

, , , , , _, , , ,, , , . J

",j

i
• .°j

pREp_R_I By I _TE' p_R._ ' T_ . . _T E

E. Adams z_t_

s/zr/_g ?" "o" _,,,
FORM 39 NEW 6-63

WITNES_,ED FOR NAA ' DATE
/

•. . - _ .. _"

t

226.

.RTIFIED FOR'McDON_LL DATE

_VE_WI£_BY _AF . 'DATI

R-15019-2
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E. Adams i _ _ ,_ -.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

%1.3.2.5

• % ".. ,

Z_.G -o ."

THRUST CHA_ ASSEMBLY - 2_9

MECHANICAL SHOCK

t' MAC 52-52701-265

PART NO.INAA 208160-61

2o_16" z'°_---68 ^_380TEST k'O, /-u_lou"_H,'-FT__ur__
I I I ' I

Propellant Valve Electrical Resistance test (reference

• paragraph 6.3)

m_'_tel T=_,t_ g0 (70_.,oF)

Ox_dJ.zer Valve

Fuel Valve

Resistance

Ox_er Valve

A-B

@ ,._.._OtU_ (Acceptable per F ._,re 9",

yeo or no YeS _.,D. -
9.-,

_._ .yes or no , ¥q_ C_.E_.
C-D

(1.0 _.xiM_)
,0 5 ,,°tram

ii

(_ ,,I,I ,o_==

I

Fuel Valve

Inspection Remarks

, __,, , .... L , _ , , ,i , i _

._, ,' , , , , ,,,

PR£P_R'I_ BY {)ATE PERFORMED ElY I_TE WITNESSED FOR NA£ DATE

E. Adds _

9-,'o - ¢ _"

FORH 6o8"'B'-39NEW'6-o 3

_FtT|FIEO FOR MC0ONN_LL ,_T1

228 ]_15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE .ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.I.3.2.6 Propo_t Valve Dielectric Strength t_st (reference paragraph 6.£

I

I
I

\
I

pp-.£ ' OATEIp_FOmZ£O BY
• I " .?./o - (,- '-/

FORME:)oS-B-39 NEW6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

52-_701-2.65f.MAC
COMPONENT NAME THRUST CltM_R.. ASSFJ_LY - 25// PART NO.tNAA 208160--61

NAME OF TEST_ ld_CHANZCAL S.OCK TEST k_2.0-al_0_-_OH_ET 9.--_0OF 3_80

7oio3o2o7 PrOl_IAant Valve Functional test (re£eronee l_ragraph 6.5)

Oxidizer Valve

Response Time

Ambient Temperature _ _.O F

(70 +I0) r_ _
EnersizinE Voltage _VDC

(26 _+0.5) " • ,,,_
Inlet Pressure _.2_ _ O ps_
(3oo+Io _or _z-_"_
Opening Time (_o_, , O0 3_," seconds
(o.oo6_ ==d_==) ___ =

_L_ l_ __oInlet Pressure __ig

(zero for "d_op-out")@
Closing Time , _0 _,_ seconds

(0_o35_ximm)

Fuel Valve

• 7o .v

o_,._ VDO

_ ps_

7.,e_o

._,__,

®
seconds

psl¢ @

seconds .@

Low Voltage Operatic_

Ambient Tempera.ture @

(70 +I0)
Inlet Pressure . (_._

('-300+_10 for .pull-ln_
Openin_ Voltage

(_6 mximum) )_oooo_Inlet Pressure
(zero for .drop-out"

Closing Voltage
(_.o=_==)

Znspection Remarks

,,3_ pe_ ' , _ ps_:

, 7._', .v_ _ 7._ voc @

• k_

v_ _.l wc

I ! I/._,.
Z._Ada.,_..#,,o/_I I _' " _' °.'' ,,_,.-y.__,. . _ _.. __'_ _._,_,:_,//,._-r_" I-/4 /)1,_, ,,; . , II n//, / ,_' D/,.._,,:

____'11 I ,z -./ i,"/:",i . .,:," , , ., V,. ! ,..(/..:., r,,.,.'._....... ',,-,,.,
_ . • - T.,4.,;......_.--_,..,,,.,_.- ...;,...._,,.',_,_.d.;.,,_'--_ "_....-' ,- _'_FORM (_)8-B'39 N_W 6-63

"°)0 It.t5019-2
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PREPARED SY

IIO (__I_ E T I)YI'_ E

DEVELOPMENT LABORATORY TEST REPORT
OF

EWR NO.
FACILITY PHONE DATE

I

I

!

I

!

i

I

i
I

I
le
I
|

g

g

F. Pope
PART

SET 25# TCA Unit #1

5953_

PaRt .o. 208160-61

S/N 4058233

ENV.LAB. 2061 9-10-64

TYPEo,T.t Post Shock Propellant
Valve Functional

I

CTIRR__T TPJ

(()PEJIN(; T3

H(ri onl,al

VErt ca]

/N 40' 55

CE

= 1 ms/cm

= 0.( 03_

sec/_
i.

S_',c

Xl] !IZ]_,R AL_E

S/I; 9 93 i79

_ax

I I i i I I I I , i

[....

= = •

=

#

I I I I I

V,_LTIiGE TR_ CE

.A'A_

H_ri ;on_al = 0 5 _s/:

V_rt!.ca] = 1 v/cm

:m

;ee

;ec

I I I I I I I I I

L

Iz

^:

4., ¸

.... ] -

I I ! i , ,

h

L

Vorm 6on-v-6? 'Tew ]O-6q R-15019-_ 231
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DEVELOPMENT LABORATORY TEST REPORT
OF.

PREPARED BY

F. Pope

EWR NO.

5953%
PART

SET 25# TCA Unit #I I PART NO.S/N 4O58233.

l FACILITY I PHON_ [ DATEE_r.TEST 2061 9-10-64

I TYPE OF TEST- OS O0 rope an --Valve Functional

I

I]

I]
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSEMBLY- 25#

DAT DUTY CYCLE TO FAILURE

MAC 52-52701-265PA TNO. 2o816o%
TEST NO. 208160-_OIEET ?J'OF380

Reference I

7.1.4

7.1.4.1

7,i.4.1.i

7.I.4.1.i.i

MAC SCD 52-52701, Revision F, paragraph 6.3.1.3.2.2

g$ _AT Duty Cycle to Failure , TCA #i

_est Procedure

_,

:,_rform Cape Cycle Firing Test per paragraph 6.7.

Make a one second firing followed by another one second firing
>¢eaminutes later.

7.1.4.1.1.2 Wait five minutes and make a one second firing followed by

iFaother one second firing ten minu_es later.

Repeat peragm ph 7.1.4.1.1.2.

Wait for TCAsklntemperature to retur:= _o _.:_le_t temperature

(?o±20F).

_Perform Duty Cycle Firing Test per paragraph 6. and Tabls II.7.I.4.1._

_TThe TCA shall be fired until catastrophic faILu_ occurs.

'_%t_atastrophic failure is defined in Table Ii_ no_9 4.

?.l.4.l,t_ i_Perform decontamination per paragraph 6.8.

7*1.4.1.5 Reduce data per SEM 4388-4040.

7.i.4.1.5.1 The results of significant data shall include but not be limited

• to the following:

7.1.4.1.5.1.1 Graphical presentation of temp_ratm'e versus time for all TCA

thermocouple locations.

?.1.4.1.5.1.2 Graphical presentation of total impulse versus siznal width:

7.1.4.1.5.1.3 Graphical presentation of mea_ specific impul_e v_rsus signal
width:

7.1.4.1.5.1.4 Failure amalysis.

r PREPAREDBY:" D_E __..FOR NAA: DATE I'_P=__

FbRM 608-B-38 NEW _-6 S

R-15019-2 233
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DESIGN APPROVAL "TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 25#
i

NAME OF TEST .....
II II

7.1.k.2

DAT DUTY CYCLE TO FAILURE
II I I

Test Data - TCA No. i

PART NO.{ MAC "5__._2--52701-265NAA 20S1--_
t^ A01

TEST NQ 2081°U-SHEET 72 OF 380
II II I I I II

7.1.A.2.1

Throat Diameter, inches
(Average of four measurements)

Pre-Test

:r

" |
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DESIGN APPROVAl. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME- TF_UST CHA>;BER ASS_._LY - 25#

_M¢ OFa'_Sr .U_ Du_ cYcrr: 're _'AIL___w_L "

7.'].4.2.)

s, °

o•

, .. . ,

i

52-52701 -_65
, ¢"MAC

PART NO._ NAA 208"160.7.62

TEST N_ 20__I_O-_RIET 7.2_0F 38__

Cape Cycle Test (reference paragraph 7.1.2_I) ,"

Test ce_ z;._ . .._q - _" _ "
Test Number- _ ;'¢

Test_. i0" Z,"
e- •

°

1st Pu&se

2rid P_l.se
"e

.3rd t'_L_,e

_t,k l%d.se

6t, h P_._..so

i_ulse Duration

(_c)
(I.co0+.o2osec)

./,_/

/.F,/.

/._._,#,

T_-_-ebetween.

e.s• (=_nutes)

/_> (lo)

(_)

/,, (lo)

9" (_)

)_ (1o)

Accumulated F_rir_ Time, seconds /_.[ 9

• OATE WITNESSED, "OR NAA n _-_TE

• D.' Cole

lt-.I_o 19 -,2 ....

t'.#. • e _,"

P ERFO PJJ,F..O BY I_TF.

, ,, I

N
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT• ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST .,CI-ULV3ER...ASSE,_3LY- 25#

'NAMEOF TEST ]).AT Dm'Y CYOT._.TO FAIr._P_
_- '11 ,

7.1.4.24

I J_--

DAT Duty Cycle Data

Test Cell Location g'#L

Test _n _=_ :: _q - _,

Test l;mnbel- (_ °t_)

PART NO.{ MAC "'_2-_270].:26_NAA, 208].(00-.6].

401TEST _g208_6C). SHEET.?..$__OF380
I I I I III

(reference paragraph V.II4.1)

.',y..
..-

" (_)
i

" @.'..4

NOTE: All dat_ corrected to Standard Vacuum conditions.

I

..°

L

°

.e

• -. o

PREPARED BY O._TE PF..RFORMEO --BY' DATE VIII'NE$SFJ) 'FOR NAA DATE CERTIFIED FOR McDONNELL DATE

_36

VERIFiF._ BY _,AF . DAT.[:

......,'::",

rt-tSo19-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C}L_F_JI ASS'_.IBLY- 2_

NAME OF TEST DAT DUT_ C_.CLE TO FAILURE
__ J , _ ..........

Sequence Number.L_..

N f MAC _;2-';2701-p6_

PART O.[ NAA_.2_60 - __

TEST NO. 208160='z3_"_.ET__O;--

Signal Width, msec

Start Time, msec (2_ max, )

Environmental Pressure, ps_u_...

l_v_o_ent_l Te_ora_uro, oF

(b_dizer Inlet T_perat_e, OF

FUel Inlet'Te_peratare9 OF

Oxidizer Inlet Pressure, psia

Fael Inlet Pressure 9 ps_

Total Oxidizer Flow, lbq

Total Fuel Flow, lb_

Mean I,_x_re Ratio, o/f

P_o Total Impulse, lb-sec

Mean Specific _mpulse, sec

Shutdown Impulse, lb-sec

Cut-Off Time, msec

Oxidizer Valve Voltage, volts

Fuel Valve Voltage, volt,s

Oxidizer Valve Current, m_ps

Fuel Valve Current, amp_,

Electrical Power, watts

* Flows Unreadable- Instrumentation Problems

"'_ Ref: ECN NA-SE .... _ ' ,

• _,;,-,-,-z-_

_.7

I_/epared bys

FORM 60_-B'37 NEW 6-b 3

!

,_.2-_ ._.5

9;=.7 _>.7

.. r). •

I_-1_019--2 2TI
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME 5_IT_IR? C_ATmT_ A_"_.mLT - 2_l

NAME OF TEST ])AT EIU_ CYC_!: TO _'A1-LTn:_

t

PA"T"O'{'_c_2"52_°I"_6_N,,=o_-_I.--. "_
TESTNO.__O___Or__ M

,# I I

Site Standard

__-_._ v_-.,_ -_ . Ii
_ L/, ..,-,-_

•. _o._ .
U

,_ ""

__,p// O

=

Sequence l_mber_.2=._

Pulse l_mber

Firln_ Durati_, sec "

Accumulated Firing Time_ se@

Data Slice Number

Time o.t Data Slice, eec

_virc_mental Pressure, psia

_vironmeutal Temperature_ OF

Oxidizer.Temperat_re, oF __g'.,,L_: _ _" IFQel Temperature, oF " . i_

(_idlzer Inlet Pressure, ps:5.a

Fuel Inlet Pressure, psia

0_idizer Flowrate, Ibs/seo

Fuel Fl_wrate, Ibs/sec

_e _±o, o/Z (1.__0_::)
_,t, zbs (23.o+_:_)
Specific Impulse _2_2_min,)J ")

292

._,_ ___

..p_'_ .,_ ] _'7_

__ _ _ _ _",,/ ._

• st_t _me, msec (25 max) . _ ,,5': _ './"_

Oxidizer Valve Voltage, volt _ _ _ 9 _

Fuel.Valve Volta_;e, volt_ _._.'/. n
Oxidizer Valve Current, am_e ,,_ g,/_

U

Fuel Valve Current, amps _

Electrical P_er, rafts J

** Ref: ECN NA-SE6-289_

Pr_p_ed_,
-" _/ A_P/O'_ r_,_ ''' , -?,,,)l',,: ......

II,.-l._019---2

0

I

I



I

!

m .... c

°

m ........

I

ne
I

II

|

U

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

Sequence )_mbez' ._

| _

I Prepared bT'!

, ,,., ; :-. :.

R-15019-2 / r 239

•..
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TI'_UST CI-LM-IBFJIASS_IBLY - 2.5#

NAME OF TEST DAT DU'I_ CYCLE 'i"0FAILURE

f MAC _2-'_2701-P6':: _
PART NO.t NAA 20_(_) -

TEST N0.208160 I_EELOF__h01

Sequence Number ,p_'._

Pulse Number

Signal Width) mse¢

Start Time, msec (2g max,)

Environmental Pressure) psia

__nv'lro_.ment,a.l TPJ_ecat_e, oF

Qxidizer Inlet Temperature) oF

l_el Tnlet Temperature) o_,

Qxidizer L_et Pressure, psi%

Fuel Inlet Pressure) psi_

Total Oxidizer Flow, Ib§,

Total FUel Flow, Ib_

Heart Itlxt_re Ratio, o/f

Pu_e Total Impulse, Ib-sec

Mean Specific _pulse, sec

i

Shutdown lmpu_Ise, Ib-sec (.280 max)

Cut-Of£ Time, msec

Oxidizer Valve Voltage) volts

Fuel Valve Voltage, volts

Oxidizer Valve Current_-amps.

Fuel Valve Current, stops

Electrical Power, watts

* Fl_s Unreadable -'-Instrumentation Problems

• ** Ref= ECN-NA-SE6-289RI

Prepared t_,=

FOaM 6o_-u.37 NEW 6-63

I.ch_e_ed _, r _ /_

3

)F.F

/7./
,_'II

"7(?

7D

2_

,,

#..

,#-.

! 7_2/

./_"

• (_.;)

3_.7

/9.&

. 011

7_.

7_

W-

.v-

!.._,_,,','//

/,_./

.4_

3_-.7

.m7

/ _. ,-/

• _1/

7_

7_

7_

._,_.>.

.v--

, ).77_-

•_..._

_ .7

""" R-i5019_-,'tV --2

t_

I

I

!

!

!

:,|

I
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' _ DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I NO [ uAC_ 52-5270!-26_ ._

COMPONENT NAME _Tl_? C;U_,'RT-RL%q1_LY 2t;_ PART "]. NAA 2081 .6_61

• .AMC.O_TESTD_T_ =c_,_3o_,_,_ .... TESTNO.I____._%E,__OF__._'I ' '

I@ Sequence l_'oer _"_ Site StandardPulse i_mber ,3 , ,.Data Vacumm ._

Firlng Duration, sec . J_P._-

I Accumulated Firing Timei sec _. E"Data Slice Number 3 _

TAme o_ Data S.L_ce,see __

I Environm'ental Pressure, psia .0// m 0

Environmental T._uperaturep OF _,,/c. _._,,9,,_-_"_)

" Oxidizer Temperaturep °F _6 70
, F_el Te_pera_ei oF . _ If_'_, _ ?0

Oxidizer Inlet Pressure, ps:l.I ,7.._'_.5" 292

I Fuel Inlet PTessurep psla _o. _ 292

Oxidizer Ylawrate, Ibs/see ,_'-/.7_=

I ' FUel Fire,Tare, lbs/sec " .#3_'_ _p 5"7_=

• •

I Thrust, lbs (23,0..+5%) ",,_._7:__ _._.F"
Specific Impulse =_'.".-" .'.:-.) , ,_',li"_i _ __-g"_

Shut,down Imp,_l.se_ lb-sec (.260 max)_ ,_/._'_

Oxidizer Valve Volta_el _oi_ _ _._ _ "

I Fuel Valve Voltage, volts
Oxidizer Valve Cu_ent, a_e

Fuel" Valve Curren%, r=tps _, (_ _/7_

I " Electrical Power, watts _ _'./ _

I *_ Refl ECN NA-SE6-28_RI

I

Checked byl • • ,L A, ppro_._ _ _ J

i
(.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME 'I'I]RUSTQUtI,'I_:.RASS_tBLY - 2_/

NAME OF TEST DAT DI]'I_CYCLE TO FAILURE

PARTNO._ NAA 200_ -

TEST N O.208160-,._J_ET__O F__

Sequence Nu_ber___ "

Pulse limber

Si&mnl Width, msec ..

Environnental Pressure_ psia J.

_-r_-Izonnontal Temperature, o_

Oxidizer Inle_ Tmperature., oF

Fuel Inlet Tenporaturep 0 r .. .

Oxidizer Inlet Fressure, psi_

Fuel Inlet Pressure, psia

Total Oxidizer Flew,. lbq

Total FUel Flew, lb@_

I,le=n I-ff.xt_re Ratio, o/Z ...

F___e Total Impulse, lb--sec

_ean Specific Impulse, eec

Shut_ewnImpulse,Ib-sec (.260m_)

Cut-Of£ T_.e, msec

Oxidi_er Valve Volta_e_ volts

Fuel _alve Voltage, volts _.

Oxidizer Valve Current, _ps

Fuel Valve-Current, taupe.

Electrical Power, watts.

* Flc_rs Unreadable- Instrumentation Problems

-= "_* Ref= ECN NA-SE6-289RI

Prepared t_l • ,

:z.. /_ z7

_-d.3

, _//

_-_,;. .
=,p

_._._

, ,_// ._,)/

Y_ 7_

7 _ "7,o

•_/_CP ._-_

, _-/_'/

,_'I,_'_

, P_%_

./_ _
i

_;:_

Checked by! ,, ' " "¢" ,_ A_p =

r" " .&= / *"

• / _,- ,/

('_,",,_ v ,- ,/ , , •
v

2t_2 P_-1_019-2

f_

g

I

I

I

I

I

..|

.I

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C'RM,_._'_ASST:IBLY - 2.,_

NAME OF" TEST

"" Sequence N_bez"

|

Pulse ]lumber

DAT DU'IY CTCI_ T0 IrATTITRF.

5ig_ Width. msec

Start T£me. msec (25 max.)

_wironmental Pressure. psia

Enviro,mental Temperature. oF

Oxidizer Inlet Temperature_ OF

F_el Inle_ Temperature9 oF ,,

Oxidiser Y_t Pressure. ps2_

FUel _nlet Pressurep psia

Total Oxidizer Flow. lbq

PART l"MAC _;_-_2701-_ ".

"NO._, NAA-._C) -

TEST N O. 2Ck3180-_-HTEET.__O F __
1' r

.._6.y
sv._"

,._//.

,,. =.

_.9

o// ....

7_

I

• .. .... • ,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

NO f MAC _2-52701.,,'26_ _
PART "41.NAA- 208].1_)._1 ,..

zz,-.].Poz9-2

I i
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' ,_" DESIGN APPROVAL TEST OF COMPONENTS "

• FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM •

I r MAC _;2-,;27o1-_6_;
COMPONENT NAME THR,UST CHA_F_. ASS_IBLY - 2.,_ PART NO t NAA..._._.6O -

_NAME OF TEST DAT DU_ CYCLE _3 FA_T,.D_._ TEST NO.2_3JSO'_I_ET__OF_
• - - ' =' . I I IM I. I • _ I

I Sequence N_ml:_er_.

ii°

I

I .....

I .................

le
I

Envlroumen.tal Pressure, psia_

Envirom_ental Temperature, OF

,,_E(

70

_,.,,_._

..,f.-

•"7_.._:;,.-

",,(-

r,_ _"o

Sisal Width, mse¢ _ .

Start Time, msec (2_ max,)_

Oxidizer Inlet Temperature, oF

FUel Inlet Temperature, °If'

(tcidizer Inlet Pressure, psLa

=,

_el Inlet Pressure, psia

Total Oxidizer Flow, lbs . .

Total FUel Flow, lbs ....

)lean l_e P_tio, o/_ , .

Pu_se Total Impulse. Ib-sec.

Nean Specific Impulse, sec

Shu_o_ Impulse,l_-_ec (.2_0 m_x) _,_

Cut-Off Time, msec

Oxidizer Valve Voltace, volts

Fuel Valve Volt.e. volts

Oxidizer Valve Current, a_ps ......

FUel Valve Curreut, amp e ..... =

Electrical- Power, watts

* Flm_s Unreadable- Instrumentation Problems

.** Ref: ECN NA-SE6-289RI

i Prepared bT't .

.9_.._

po

7 °

?0

,?_/

ml

)

,@

i...

,_ _._.p,"......

./_,_ /_..>.

_ _

• _...z _

3'_.7

>_

,/_/-

• Z- ._-3, ....

," ,,dl,'1t , .- ,

........ -- Io
/ LLJ ,

R-1_019-2 • "- 2_5

• .' . • ,
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DESIGN APPROVAL. TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_RUST CHA]._ER ASS_TBLY - 2,5#

NAME OF"TEST DAT DUT_ CYCLE TO FAILURE
. __ ,_, _., ..... - __

Sequence Nmnber /D
m= n _ m • m =

]_Isen_ber

Signal Width, msec

Start Time_ msec (25 max. )

_v".,.ror, m_n'_Q. Pressurep psia

Environmental Temperature,. OF

Oxidizer Inlet, Te_pevaturep OF

F_el L_e% Temporaturep o_ ..

Oxidizer Inlet Pressure,. psi_

FUel Inlet Pressure, psi_

Total Oxidizer Flow, Ib_

Total Fuel Flow, Ibm..

Mean :._ure Ratio, o/f ,.,

Pu_se TOtaL1 Impulse, Ib-sec ......

Mean Specific Ympulsep sec ...

Shutdown Impulse, Zb-sec (o260 max) _

_%-Off Tlme_ reset. ......

Oxidizer Valve Volt_e_ volts .....

Fuel Valve Voltage, .volts

Oxidizer Valve Current, maps .......

Fuel Valve Current_ amps ..... •

Electrical Power. watts ......

• FI_s Unreadable- Instrumentation Problems

_ _* Ref" NA-SE6-289RI

f MAC _2-_2701-_6_ _

PA_T,NOi NAA_Z_O
TEST N O. 208_:)O-'z3/.._ET__O F__

• • , __ L_ u

3

.._¢,_
/:=.

• Pl/

?o
7_

?

_

_,

,_'_'_.

_.._"

7_

2_

>_ ,,

.;z_)_...

._,_/

..._,&

._

_,_,_,_

._

,/,2...T

9> .7

/,_9;'9

I./_31

/_.9

..._,_£
. _ _.__

_._.7

P_epared _!

__'_I,_.A,%_._-_"-'
ror_ _"_-'3f _ 6-_3

2_6

_ecked byt ,, ,"_ I

V • - _ n

q_

t

D

II

fl

I

N

13

II

IJ
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TI_UST CI{AI-IB.-'_RASSE'=IBLY- 25#

NAME OF TEST ])AT Du'rl CYCLE '1'0 FAIIZIRE
, --- i ..... i , _ m II

Sequence Number ]/ __
, , | i ,, • , .

Pulse llumber

' ' f ....

Signal Width, msec ..

Start Time., msec (2_ max.)

Enviro_ment¢l Pressure, psla

Envlro_=tal _emp_rature, oF

Oxidizer Inlet Temperatucep oF..

F_el Inlet Temporaturep o_

f MAC_;2-':;27OI-p6K ._

PART NO.t NAA_2_60 - . _

TEST NO. 2Ck3_(S0-,._-I-_ET__O F__

Oxidizer Inlet Pressure, psla

Fuel Inlet Pressrme, ps_

Total Oxidizer Flow, ibs

Total Fuel Flow, l_s

Nean _-_[t_re. Ratio, o/£ ........

Pu_se Total I_pulse, Ib-sec

Mean Specific Impulse, eec.._

Shutdown Y_pulse, Ib-sec (.280 max)'_ _

Cut'O££ Time, msec

Oxidlzer Valve Voltage, volts

Fuel Valve Voltage, volts . .

Oxidize_: Valve Current, amps.

Fuel Valvo Current, a_pS _ _ '

Electrical Power, watts ...........

* Flows Unreadable- Instrumentation Problems
*_ Re_$ NA-SE6-289RI

l
vORh bob'_B'37NEW _'63

! II I I

• _//.,

. :_,-/_ _7

./_.

J

?
, i

._

_l :z..'7..

I
L --

B R-15019-2 2_,7

"-_°- . - ..... •

J
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DESIGN APPRO_B.L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME q'r_lL_1' ('_MTFI3_J_ _SF:_.mT._" -2_

NAME OF TEST D&T DIJ_ CYC_ TO F__.TT_F.

N f _ 52-52701-_.6_;
eA.'r o.1.NAA_,_Z60.._Z
T_rNo.__%_----o_--

Sequence Ntmbez'._/.._.

Pulse l_umbez, ez

_r_ _ratXon, see

Acctuuu_ted Flx'_g Timep ee@

Data S]_I.co _.u_er

Time of Data Slice, see

Env_or_ent_ Pressure_ psia

_wlro_ental Te_peraturep oF

Oxidizer Ten_erature, OF

F_el Ten_arat_rep oF

Oxidizer _J_et, Pressuro_ pail

FUel YJ_le% Pressure_ p8 4a

Ctcldlze_ Ylo_rate, _:_8/800

Fuel Flowrate, !bs/eeo

m._re r_o, o/t (z.3o__:_)

Specific Imp_e ( -,'. " ,.) :'-,")

start T_me, msec (25 =ax)

Shutdow_ Impul=e, lb--eeo (,260 max)

Oxidizer.Valve Voltage, volt_ '

Fuel Valve Voltace, volts

Oxidizer Valve _rent_ emp8

Fuel Valve Current,

E_ect_cal Pm_er, watt8

_te

__ Data __

,g_-/_

,_//_ 0

• _ _._-_3
.._ 7o

_ 70

_._

_.&, _ ,:z _,.7.

_'_.. .=_'..¢ ,
. /_.__ ..
I I I

...,,-,-_,//_ _

"_-_-Ref= ECN NA-SE6-289RI

|

!

• I
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g
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I
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DESIGN APPROVAL TEST ()F COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME MUST CHAHIIER ASSI_.IBLY - 2._

NAME OF TEST DAT DU'I_ CYCLE TO FAI'I/fRE
.... " ' ' r,--± .± . I

Sequence Numbez" J.Z.. -

Pulse Number
..... ,, u , |

Si_ Width, msec,.

Start Time, msec (25 max.)

Environmental Pressure, psi_

Environmental Temperature, OF

Qxidlzer Inlet Temperature_ oF

Fuel Inlet Temperature, o_

Oxidizer Inlet Pressure, ps_

F_el Inlet PresmAre, psia

Total Oxidizer Flow, Ibq,

Total FUel Flow, lb_."

Mean Mixture Ratio, o/f .,

Pu_se Total Impulse, Ib-sec

Mean Specific Ymp_Ise, sec

i

rMAC_2-_27oz-_
PART NO.'[ NAA 20_L60 i -

TEST NO. ZO_I6Q"%_[ZELOF__

I r'

• D//

_0

7D

,@-
, |

Shutdown Y_pulse, lb-sec (.260 max).*_

Cut-Off Time, msec

Oxidizer Valve Voltage, volt@

Fuel Valve Voltage, volta

Oxidizer Valve Current, amps ....

Fuel Valve Current, amps .. , .

Electrical Power, watts ....

• _ Flows Unreadable - Instmanentation Recordings
_ Ref: EGN NA-SE6-289RI

p-6
i

,&._6,

--->

: I x./_ _"' I

rORH 60b'C-_-3"('I_EW-6-63

4"" ,' /_,w, r-_" "

• VV" #

1%-15019-2 ' 2_9

• °,
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DESIGN APPROV_.L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE. AND MANEUVER SYSTEM

PART • MAC 52-52701'-_,.68; . _
COMPONENT NAME 'l_rRU.q? C_{Mm,-'_'R.A.qRI_,_RLY-_dd/ NO. t NAA__.O8160.61 ,

NAME OF TEST DAT ]_JTY CYCLE TO FATTJI'P,_."R TEST NO.__O_._ll'_ OF

• Sequence _/m_1:)er _. _ 8_.%e " Standard .....

Pulse _mber _ .Data Vacm_ n
Fivl._ Duratlo., sec-

Accumulated Firing Time, see )/7. 9_ I

Data Slice _mber ___ .. " .

• Time of Data Slice, see .__ "

Environmental Pressure, psia ,_. D/l-_ O " I

Env_or_eutal T_perature_ oF _g __j/,,_. cJ,,9_ bdr'_

Oxidizer Te_peratttre, OF _"_,9 70 ,= I

Fttel Ten_eratare, OF _ _O _ 70 .

Oxidizer Inlet Pressure, ps:lA

Fuel Inlet Pressure, psla

Oxidizer Flc_rrate, Ibs/seo

Fuel Flowrate, Ibs/seo

m._o _o, o/_ (LOo___)

Specific Impulse ( _-"7: :'it.)

__ 2_.

,/.__ _]. _ _

,,-- _ 7__ >_.7 _

star_, ¢_.me,=coo (2_;max) . L./_. __
Shut.do_ I.mpulee, lb.-eeo (,200 mx)'.l_ ". > ;_ 9_

Oxidizer Valve Volta_e_ vol_

Fuel Valve Voltage, volta

Oxidizer Valve Current_ 8rope

Fuel Valve Current, a=p=

Electrical Powerp wa%_ -

*_ Ref: ECN NA-SE6-289R1

._. ?. __

• ._,//

+_ 7.__

Prepared by m Chocked.

25o zt-zSOZg-_



q

L

I

I

I

i .......

I@ ......

! •

9
U

R-15019-2

]10 C If( ]E:T D¥ 1"_ E
4, O*v*l ,O_ OP *vONV_ Ae,4 g ee,¢mt*_ &v*blr*Gl_ e_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHM_7_R ASSE[BLY - 2,5#

NAME OF TEST DAT DUTY' CYCLE TO FAILTRE

N f MAC_2-_2701-_6_

,, PART O.t NAA_2_60 - ,, ,,
TEST NO. 2 0816(>"_-_ ET..._OF__

Sequence Numbe,'_.

Pulse )lumber

" Signal Width, msec . .

Start Time, msec (25_.max.). .,

Environmental Pressure, psia. ........

• Env_o_ental l_.mperat_e, °F ....

Qxidizer Inlet T_peraturep oF,. •
o

FUel Inlet Temperature, _', ,

Oxla!_er 7-let Pressure, psi_ ...

F_el Inlet Pressure, psia ....

Total Or!d!zer Flew, lbs

Total Fuel Flow, lb_.

Mean l-iix_lre Ratio, o/f .... ' ,....,

Pul.,e Total Impulse, lb-sec

Mean Specific ImlxLYse, sec

Cut.-0ff Time, msec .....

Oxidizer Valve Voltage, volts

Fuel Valve Voltage, volts ..

Oxidizer Valve Current, stops..........

Fuel Valve Current, amp8_.

Electrical Power. watts ....

* Flows Unreadable- Instrumentation Problems

_* Ref: ECN NA-SE6-289RI

Pt_epared by, [C'r_ee.,ked.by,, / / / /
/ ;"t;.', t,

'r'_l _60d:-_--3-7_'_ 6-b3 _ _ " '.... "

/_._"

,_// •

.2 °

7"0

.I _,//

7_

7_

/.>?_F

_k

, >VP3

• :_/.._,,

9%.7

_6

•/._'_
,, ,,,,

_,'_

I

I

t k",

....... . . .. .... . . . •
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME THRUST CHAMBE._ ASSF2_LY - ,2_J

DAT DUTY CYCLT':.TO FAILURE

PART N _MAC
GL NAA ....208160

SHEET_ OF_

252 R---1SO 19-2
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DESIGN APPROVAL TEST OF COMPONENTS '

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

- MAC 52-5270_ -26_i.___ '
COMPONENT NAME .. 'IltRLIST CHM:1B,_. ASS]_IBLY - 2_5# PART NO.{NAA'-""_-'_O..61

, 1,_, 2, _. '_. Failure Data ..

___OC__.T'_---- 0,.-/y_v iT"/ u_

_

,_ P_c_r:_¢ _T'_______./_ _ _ ,, _ "r'_c-r____,_
" .. _l _

_D_9=_F__._.S_X>k___e.s_____I_.__I_,.i

_( _'Ai. I_'_ _v¢l_ __"
FORM B-39 NEW6-63

25_

g

I

l

I

.-i 1

' I
¢

' I

i
• i_ 1

i 1

_ |

!

!

g

Q



I

I

!e
!

I

I

.-

I

I

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No :/0 ")"-_._ :3

Owg. No. 20 _/_'. O -_-/j

Model 5'E- '7 O,_,y'-q,

_ .- DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

DCP E_t_ Mech J Lead- Imp.
N _" "o. Date .... " & I man & &

O;/'Z ,_ _/,/3p Oa,.I Oa,. Oa,.
PA " • "RT NO.

TAKEN " L._.cZ"O ,- [ i'"¢'_"
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@

,/ /__ 7-_I_.-o._ _ ,/ ,,'///f:_ _ C. /'//n,."/:.:¢._ala

ACTION
TAKEN

ACTION
TAKEN
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DESIGN APPROVAL TEST OF coMPONENTS

I

I ..........
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I

I
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n
n
NO
l

i

W t"

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER AS3_[H,Y - 25#

DISASS_MBLY AND INSPECTION

PART NO. { MAC 52-52701"2,6_
• NAA 20816u-61

TEST NO 2og160-_#l_EET 88 OF" 380

REFE RENCE:

7.I.5

7.i.5.l

7.1.5.1:.1

7.I.5.1.h

MAC SCD 52-5270], Revision F, Paragraph 6.2.3.20.1

Disassembly and Inspection

Test Procedure

Prior to sectioning the TCA perform a visual inspection and record
the post test condition of the TCA.

Section the TCA by cutting along line C-D-E as depicted in Figure 11.

Perform visual inspection of all detailed parts for evidence of

damace, distortion, fluid incompatability, corrosion, broken
parts and impending failure.

After test completion identify the sectioned TCA and detailed parts
and package and store for reference.

NOTE: Only authorized personnel shall have access to stored
DAT hardware.

C

PREPARE{) i_l': : {:)ATE 1APPROVED FOR NAA: OATE:E. Adams 7-_o-64 ] _,_

FORM 608-B-38 NEW 6-63

R-i50i9-2
257



A OIVOSION OP NOIqTM AMEnOCAN AVIATION. IN_

INTERNAL LETTER

North American Aviation, Inc. DATE

IL 4388-5234

20 November 1964

TO Those Concerned FROM

Address Address
Gemini DAT-_AT Unit

D/696-388

SUBJECT Deviation From Specification 208160-401

Further disassembly and inspection is requested on 25 Ib

OA_ TCA Unit #i, P/N 20_160_i, S/N h05_233, in order to

evaluate the potting comuound in the vicinity of the mount-

tlng bosses.
•. ,.,_

Pictures will be taken of the present condition of the TCA

section and subsequent to additional sectioning.

Below is a sketch of the planned sectioning.

.o.__c_ .A.ooi.._
Gemini DAT RAT

Approved:

Supervisor "'
Gemini DAT-RAT Unlt

_' J. LF_vF6genls
MAC Engine ering

r i i _ I INN Ull I

_-.1_,o19-o_
i

i

e

!t

K

il

l
1

ml

!!

l

l
I
t

i

l1

! "

i !
I

_ |

H

B

0



a_ (_IVlilO_ OP N(_R1re,,4 &Ikl%tarAIC;Al_ 4ikVlATI4_N, |N(_ :?

I
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

I . COMPONENT NAME
.._" .

i @ ,.,.,.,*
7.1.5.2.!

THRUST CHAt._'T._ASS_-:BLY - 25#

DI_ASS'_._3LY_ IJ_SPECTIQ_

I

Post' Test Inspect,ton D_ta - TCA #1,

Component Identification

I & -

i

I@. ::i

• .°

_°

"°

.

Component Name .

McDonnell Par% No.

Rocket_e Part No.

52-52701-265r MAC
PART NO.,[ NAA 20S150--61

TEST I%<)208160-/_OIEET SgoF 38.._._0

i

7.1.5.2.2

dr L.

7._ ._;.2.3

TCA

Component Serial No. _;_B3

PTelimina_ Inspection (Reference paragraph q.I.5.I.I ) '"

The TCA was visually inspected prior to sectioning and the ....
TCA condition was as follows: -., :

Disassembly and Inspection ( Reference garagr_ph 7.1.5°1.3 )

The TCA was sectioned along line C-D-E snd visually

inspected. The results of the inspection were as
follows =

PREPARED OY DATE

E, Ac_m_7"1£'_ 4

ro_ 39 N_

_-zsozg-2

t

• e- _ ..... .

" ; ' •

PERFORMED BY DATE

;-/&._ _,,/

_63

WITNESSED FOR NAA DATE

l l-.7--_ y

._.TIFIED FOR McDONNeLL. _T|

VEmF_ _Y'USAF / _T'__
- _ ,,I_/,_
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A DIVISION OF NORTH AMERICAN AVIATION. INC.

INTEHNAL LETTER

North American Aviation, Inc.

IL _388-5152

DATE 22 October 1964

TO

Address

Those,Concerned FROM

Address
Oemini DAT-RAT Unit
D/896-388

PHONE 6608

SUBJECT Plan of Action - Deviation to Gemini DAT TCA Specifications

208130-401 and 208160-401 for Purpose of

Completing Testing Requirements

?

.=

|

!
260

The pre-functlonal failure on the RCS DAT Unit #i oxidizer

propellant valve, P/N hO5557, S/N 875999, during the explo-

sive atmosphere test necessitates the following, deviations

in order to accomplish completion of the prescribed testing.

Identical prnpellant valves are currently available on-OAMS

25 ib DAT Unit #i,- P/N 2081660-61, S/N hO58233, whlch has

completed the prescribed test requirements for that unit.

It is proposed that the propellant valves from this unit

be utilized to conduct the remaining test requirements)

explosive atmosphere and propellant resistance, f or RCS
25 Ib TCA Unit #I. "

The procedures undertaken to accomplish the aforementioned
shall be :

I.

.

•

Approveds

The propellant valves shall be removed from OAMS
25 Ib TCA Unit #I.

The propellant valves of item i shall be subjected
to a pre-functional test idsntical to the require-

ments of the DAT specification 208130-401.) explo- "
sive atmospheretest. Quality control surveillance ...........

shall be required.

If the propel_nt valves successfully demonstrate

fulfillment of the test requirements _he results

of the _ests, the data sheets, duly certified, shall

be inserted in the DAT specification attesting to

the completion of the required explosive atmosphere.

pre-functionals. ,

W• Smi_

Supervisor

Propellant Controls

R, -Cole
Gemini DAT-RAT Unit

q_

Supervisor

Gem/ni DAT-RAT Unit

MAC Rep.
=,_ |i

P_-15019-2

|

'IJ

,!(

i
i

I
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IT h388-5152

Page 1

PROPELLANT VALVE PROOF PI_SURE AND LFAKAGE

6.1

6.1.1

6.1.2

6.1.3

6.1._

6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

Propellant Valve Proof Pressure and Leakage.

Install the TCA in A test setup as shown in Figure 2.

If the propellant valves have been removed from the TCA,
they shall be equipped with propellant valve outlet

adapters. Do not attach the leakage sensing line at
this time.

NOTE: It shall be necessary to perform this test in

a hazardous test cell. See paragraph 3.8.

Slowly adjust the regulated helium supply pressure at

the oxidizer propellant valve inlet to 500 __sig as
indicated by the pressure gage.

Maintain this pressure for a period oi' not less than
three minutes.

De-pressurize the oxidizer propellant valve.

Adjust the regulated helium supply pressure to 150 _iO psig.

Adjust the DC power supply _o 26 _+0.5 VDC.

Cycle the oxidizer propellant valve three times and leave
in the closed position.

Attach the leakage sensing line and arrange the leakage
testing equipment as shown in Figure 2.

Adjust the regulated helium supplypressure to5OO+_Opsig._

Prepared By:

.q
: ,. j.

Date Checked By:

/(:. _J--C? " , ,--.

Date • Approved for NAA:

__ _
,'0 -3 o-_ q'

R-15019-2 261
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IL h388-5_52
Page 2

PROP__VLLANTVALVE PkOOF PHk_SUI_] AND LFAKAGE

6.1 .lO

6.]..11

6.1.12

At first indication of leakage, wait at least two minutes

to insure a steady leakage rate and then measure the
leakage over a period of at least five minutes with a

stopwatch. If no leakage is apparent after five minutes

or if the measured leakage is less than 0.5 ml, record

the leakage rate at "less than O.1 scc He/MIN." The

maximum allowable leakage is 2.23 scc He/MIN.

De-pressurize the oxidizer propellant valve. Disconnect

the helium supply line, the DC power supply and the

leakage sensing line. Cap the oxidizer propellant valve
inlet port and electrical receptacle.

Failure to pass the above tests shall constitute a failure

of the oxidizer valve. See paragraph 3.6.1.

Repeat the above procedure on the fuel propellant valve.

Remove the TCA from the test setup. Replace all protective
covers.

_62 n_l <e 1n_o

ed ;2r" Nil: -_

Prepared By: Date I Ch_ed _ Date I
App_

.......... _. /C>. 21-g q- : i_-3o-_V

g

g

U

II

I!

!

I

I

i

I

I

I

I

I

!

I1



PROPELLANT VALVE PkOOF PItE_SURE AND LF_KAGE U

6.1.10

6.1.11

6.1.12

At first indication of leakage, wait at least two minutes

to insure a steady leakage rate and then measure the

leakage over a period of at least five minutes with a

stopwatch. If no leakage is apparent after five minutes

or if the measured leakage is less than 0.5 ml, record

the leakage rate at "less than 0.i scc He/MIN." The

maximum allowable leakage is 2.23 scc He/MIN.

De-pressurize the oxidizer propellant valve. Disconnect

the helium supply line, the DC power supply and the

leakage sensing line. Cap the oxidizer propellant valve

inlet port and electrical receptacle.

Failure to pass the above tests shall constitute a failure

of the oxidizer valve. See paragraph 3.6.1.

Repeat the above procedure on the fuel propellant valve.

Re,,_ove the TCA from the test setup.

covers.

Replace all protective

l

I

I

I

!

i

I
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IL 2,388-5152

Page 3

.,PROPELI2,NT VALVE ELECTRICAL R_ISISTANCE

!

i@

!

|

!

I'.

!

!

6.3.&

6.3.5

Propellant Valve K!ectrical Resistance

Install the electrical harness on the propellant valves.

Provide an environmental temperature of 70 _+5 F until

temperature stabilization is obtained. Stabilization

is defined as a temperature variation of not more than

_+3 F for a 30 minute time period.

Adjust the impendance bridge to measure resistance.

Measure and record the resist=_nce between leads A and B

of the oxidizer valve. The acceptable resistance is presented

in Figure 12.

Measure ,and record the resistance between leads C and D of

the oxidizer valve. The. maximum acceptable resistance is

1.0 ohm.

Failure to pass the above test shall constitute a failure of

the propellant valve. See paragraph 3.6.

Repeat paragraphs 6.3.3 and 6.3.h on the fuel valve.

Re,_ove F_ectrical harness from propellan t valves and replace

protective covers on propellant valve electrical connectors.

Prepared By: Date t Checked By: Date

/2&._ ,<,-_,-_,,llf,/w".J,,..,+.<-.--",,o-,o-,+

/'r-')

b
iV-

Approved for NAA:

R-15019-2 265



IL /.388-5152

Page 5

PROPELLANT VALVE DIELECTRIC STREngTH

6./* Propellant Valve Dielectric Strength

6.&.l

6.&.2

Install the electrical harness on the propellant valves.

Attach ground leads to each of the propellant valve electrical

connector bodies by means o£ alli_ator clips.

Adjust the 60 cps AC voltage output of the leakage tester to

zero.

6.&.3 Set the capacity compensation selector switch on the leakage
tester to "NONk_.

0./*.4 Connect one of the le_<age tester leads to lead A of the
oxidizer valve and the other lead to the oxidizer valve

ground lead.

6./*.5 Depress power switch on _he leakage tester, and adjust the

voltage control until 500 _+_OvPJIS is indicated on the
coltmeter. If the leakage tester ammeter re;_ds off-scale,

reduce the voltage until approximately 800 mleroamps is
indicated on the ammeter.

6.&.6

6.&.7

6.&.8

Rotate the capacity compensation selector switch until a
minimum current flow is indicated on the ameter.

Adjust the voltage control until 500 _+_OvRMS is indicated on
the voltmeter.

Observe the ammeter for a period of one minute. Maximum

allowable current leakage is 500 mlcro-amps.

Release the ]eakagetester power switch and dlsconnect the

leakage tester leads.

• .°

J

i

Prepared By: Date

L_

Checked By :

f " o"
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Date [ Approved for NAA:

!o-_,o-_,/
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IL h388-5 !52
Page

PROPELLANT VALVE, DIFX_X_TRIC STRenGTH

6.&.lO Repeat paragraphs 6.h.2 and 6.h.3. "

b.h.ll Connect one of the leakage tester leads to lead C of the
oxidizer valve and the other lead to the oxidizer valve

ground lead.

6.h.12 Repeat paragraphs 6.h.5 through 6.&.9.

I 6._.13 Repeat paragraphs 6.h.2 7 6.&.3.

I 6.&.15" Repeat paragraphs through 6.&.9.
6._.5

Q

6._.16 Failure to pass the above test shall constitute a failure

II ! . of the propellant valve. See paragraph 3.6.

6.&.17 Repeat paragraphs 6.h.2 through 6.&.15 on the fuel valve.

6.&.18 Remove the electrical harness and the ground leads from the

propellant valves and replace the propellant valve protective
covers. ' - -. '

I . 6.&.19 Replace protective caps. _

I .

I .
m

I - __d _ - Da'_e --_" -_ Approved for NAA:

/o-m

R-15019-2 265
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6.5.16

• .2 r

'\I

• IL &388-5152
Page 7

PROPELLANT VALVE FUNCTIONAL

Adjust the GN 2 supply pressure t0 3OO±10 psig.

Adjust the DC power supply voltage to zero.

Close the mercury switch.

Increase the DC power supply voltage until the oxidizer

valve opens as indicated _j a pressure drop. The maximum

acceptable pull in voltage is 16 VDC as indicated on the

output voltmeter.

Reduce the GN 2 supply pressure to zero.

Reduce the DC power supply voltage ,±ntil the propellant
valve closes. Note deflection on milliammeLer which

indicates valve closing. Record valve closing voltage.

The minimum acceptable drop out voltage is i.O volts.

Open the mercury switch.

Failure to pass the above test shall constitute a

failure of the oxidizer valve. See paragraph 3.6.

Repeat paragraphs 6.5.1 through 6.5.15 on the fuel

propellant valve.

Remove electrical leads and the ON2 suppl_.

Replace all protective closures.

Prepared By: Date Checked 13_: Date Approved for NAA:

U

U

U
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g

I

i
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I
I

Ii
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6.5.2

6.5.3

6.5.4

6.5.5

IL A388-5152

Page 6

PROPELLANT VALVE FUNCTIONAL

Propellant Valve Functional

Install the TCA in a test setup as shown in Figure h.

Provide a temperature environment of 70 +5 F until

te'nperature stabilization is obtained. Stabilization

is defined as a teaperature variation of not more than

+3 F for a 30 minute tlme period. Connect the current
trace lead to the oxidizer valve. Do not connect the

voltage trace lead.

Adjust the pressure regulator to obtain 300_I0 pslg on
the pressure gage.

Adjust the DC power supply so that 26 _+0.5 VDC is read
on the voltmeter.

Close the mercury switch and record the oscilloscope

current trace with the Polaroid c_era. A sample current

trace is shown in Figure 5. The maximum valve opening

response time is 0.0065 seconds from electrical signal

to poppet open. See Figure 5 for typical valve opening

response characteristics. Open the mercury switch.

Reduce the GN 2 supply pressure to zero.

6.5.6 Disconnect the current trace lead and connect the voltage

trace lead.

I

I@
I

6.5.7 Close the mercury switch to verify that the oxidizer valve

has opened. Then open the mercury switch and record the

oscilloscope voltage trace_th the Polaroid camera. A

s_ling voltage trace is shown in Figure 5. The maximum

valve closing response time is 0.0035 seconds from electrical

signal to poppet closed. A

Prepared By: Date

| + ]+,'+-+'

Checked By: Date

,.+0,:
Approved for NAA:

]1-15019-2

_ +
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l_OC_ ETD¥_ E
DtVItStON OF NOINITI_ AM(RICAN AVtATION 6NO

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME, THRUST CHM4B]_-t.ASS'_"CBLY- 25#

NAME OF TEST___ EXPLOSIVE ATMOSPHI_

f MAC 52-52701-26_

PART NO,[ NAA 208160-61
--Sz) .--01---

TEST N_(_EET__OF 380

Referent e:

7.1.6

7.1. &l

MAC SCD 52-52700, Revision G, Paragraph 6.2.3.13.

Explosive Atmosphere -T CA _l

Test Procedure

7.1.6.1.1

7.1.6.1.2

Perform Propellant Valve Removal..::" ,- : L- ": . :..

Perform Propellant Valve Proof Pressure and Leakage per
paragraph 6.1.

7.1.6.1.3

7.1.6.1.&

7.1.6.1.5

7.1.6.1.6

7.1.6.1.7

7.1.6.1.8

Perform Propellant Valve Electrical Resistance per paragraph 6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.&.

Perform Propellant Valve Functional per paragraph 6.5.

Install the propellant Valves in an explosion test chamber

in accordance with Figure 13.

Instrumentation shall be provided for monitoring propellant
valve body temperature and the test chamber ambient air
temperature.

Seal the explosion test chamber and raise the internal tempera-
ture to 160 +5 F.

7.1.6.1.9 Allow the temperature of the propellant valve to rise within

20 F of bhe te_nperatur@ of paragraphT7,1.6.1;8: . : :....- "
;,.'__-_.',." 'i i 6.£. :. .. . • • .

7.1.6.1.10 Reduce the pressure within the test chamber to simulate a

pressure altitude of I0,000 feet above the desired test altitude.
The desired test altitude for the first test is sea level.

PREPAREDBy: DATE

__R__c__I- _4

FORM 608-B.38 NEW 6-63
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COMPONENT NAME

NAME OF TEST
J,

.., .......

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHId4BF_ ASS_4BLY - 25#

EXPLOSIVE ATMOSPH_G_

"MAC 52-52701-265

PART NO.{ NAA 208!60-61

.o
7.1.6.1.11 Introduce into the test chamber, in proper quantity, commercial

butane so that an explosive atmosphere is attained for the

desired test altitude.

7.1.6.1.12 Return the test chamber's pressure altitude to 5000 feetabove

the desired test altitude by admitting air to the chamber.

7.1.6. i.13 Allow the test chamber's explosive mixture to circulate for a

period of three minutes.

7.1..6.1.16

7.1%,1.17

_hergize the spark exciter within the ccmbustion sampling
chamber of the test chamber.

If combustion, is demonstrated within the ccmbustion sampling

chamber of the test chamber proceed with paragraph 7.1.EI.16.
If not, vent and purge the test chamber and repeat paragraphs

7.1._.i.8 through 7.1._I.15.

Energize the oxidizer valve with 26 +I VDC for a period of i0

seconds. Then de-energize. ExplosiOn generated by actuation of

the oxidizer valve shall constitute a failure. See paragraph 3.6.

Energize the fuel valve with 26 _+1 VDC for a period Of i0 sec-

onds. Then de-energize. Explosion generated by actuation of

the fuel valve shall constitute a failure. See paragraph 3.6.

7.1.6.1.18 Repeat paragraphs 7.1.6.1.16 through 7.1.6.1.17 nine successive

times.

7.1.6.1.19 If explosion did not occur during performance of paragraphs

7.1.6.1.16 through 7.1.6.1.18, slowly admit air to the test

chamber to produce a sSaulated pressure altitude of 5000 feet
below the desired test altitude. If the desired test altitude

is sea level, reduce the test chamber altitude to sea level.

As the altitude is being lowered, perform paragraphs 7.1._.i.16

and 7.1.6.1.17 once durin_ each lO00 feet Of drop.

R. Cole _ /o-3/-L+ ,_,. _ _ /

FOR,_ 608-B-38 NEW6-63

R---15019-2
269



l-{OC_l[ ET ]D¥ _ E
A D_VI_ION OF NOIqTI,.,I AldCRICAIN AVjATIO N INC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHA/IBER ASS]_4BLY - 25#

EXPLOSIVE ATMOSP}_RE

[ MAC 52-52701-265
PART NO.[. NAA 208160-61

_oz s9;o
TEST NO 208160- SHEET___)F 83_8_Q._

7.1.6.1.20

7.1.6.1.23

7.1.6.1.2&

7.1.6.1.25

7.I. 6.1.26

7.1.6.1.27

7.1.6.1.28

Repeat paragraph 7.1.6.1.1&. If combustion is not demonstrated

vent and purge test chamber and repeat paragraphs 7.1.&1.8
through 7.1. &l.20.

Vent and purge the test chamber.

Repeat paragraphs 7.1.6.1.8 through 7.1.6.1.21 for each of the

following desired test altitudes: 5000 feet, IO,OOO feet,

20,OOOfeet, 30,O00feet, 40,000 feet mnd 50,000 feet.

Remove ali test equipment, pressurant and electrical connections

from the propellant valves.

Perform Propellant Valve Proof Pressure and LeakageTest per
paragraph 6.1.

Perform Propellant Valve Electrical Resistance Test per
paragraph 6.3.

Perform Propellant Valve Dielectric Strength per paragraph 6.&.

Perform PropellantValve Functional Test per paragraph 6.5.

RePlace protective covers.

PREPAREDBY: DATE

,R. Cole _'_ /o-31-_,÷
c%_K_ sY: DATE

FORM 6o8_B_38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

e

COMPONENT NAME, ,THRUST CHN4B_R A$S._LY - 25//

NAME OF TEST . . EXPLOSIVE ATMOSPHERE
'= ' I I I P' , I I IIII I I

• fMAC 52-52701-265
PART ,W_NAA 208160-61

TEST No2OS160-._...___&O1HEEJ_9"O4oF3S0[
I II I

7_1o6.2 Test Data

7.1.6.2.iQ Component

Component

- zca #1

Identification

Name

• • " ' •' • e" •

• • . -

• ". ''. _ ,_ .' . . ",

Rocketd_ne Part No.

Componen_ Sertal No.

• ..m

• • .. • , •

%

°. .,

,. • / - .

• • - .. ' °

Oxidizer

Valve

,/e, 7_s-? ,

9/_._

• • ...

• ; ..° -.

. .. • ' . _,_,..°

#
B _

• .°

Fuel

Valve

)

@

°•

.m -

• . •

\

j % "_

' "-_,_7./J'__/'/_ - ,, /I--<--_'/ /,/_-._.Z/)_+':-_v',_ /o?/<'<_
R. Cole "- • ":_" " " "' " -

_r • '"_-" ":" " ',"ib VERIFIED BY USAF . OAT;

• FORH (X)8-B'39 NEW (>-63 ./
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PROPELLANT VALVE PROOF FRESS_RE AND LEAKAGE TEST (reference

_r_ph 6.1)

Proof Pressure

Time Duration

Leakage
Vo,,ta_ (26..,o.5)
Inlet Pressure

15_o._° )

Time Duration

Leakage Rate
(2.23 maxim)

Inspection Remarks

Oxidizer Valve Fuel Valve

_Y'_)e ._ 5 0 0:: psI,l
i. :''" " '7

3 _ ' _"> _':" "' '

• t._z,_<.,..y : --

-,. . • ":. -.

_ mt.n"

_imo:i,J_,')"__o!9- @

I@
i

II Performed Date[ Witnessed for Date

,ii

It-.-1 ._o19-2 27_
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IL _388-5152

Page i0

PROPELLANT VALVEELECTRICAL RESISTANCE TEST (reference para.6.3)

Enviror_ental Temperature

Resistance

Oxidizer Valve

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

Inspection Remarks

7 _ (7o_+looF)

A-B (_

• s (Acceptable per _e 9,
yes or no _IF_\%_

_ 'S/ _' s (Acceptable perFi_ 9,

yes or no

C.D •

(1.o,_.N)
._,__bms

• .fq (_

Prepared by Date IPerformed D_q_e Witnessed for Date lVerif_d by USAF

_-7_

i

J

g

g

g

I

I

I

I

I

I

I

I

I

I
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g
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PROPELLANT VALVE DIELECTRIC STRENGTH TEST (reference para. 6._)

A _ Grou_

C 'to Gromxt

AtoC

_pection Re=ax_

Oxidizer Valve.

Voltage 3urrent
Volts

500_ o

5o_J

F_l Valve

vol_ c=,-,,_t ....
_icroamps Volt-_

_O0max. 5_IIOu

3'9 _ _-oo _:'-'
._, -._

¢: _'o c_ '_'

,_ !::__oo

l_Icroamps
500 max, ,: 1-__

_z (_;). oi

__"
L

°

i

c_

_-_5o_9-2 275

I
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Page 12

"B

PROPELLANT VALVE F_CTIONAL TEST (reference paragraph 6.5)

Fuel Valve

./

Oxidizer Valve

e

Response Time

Ambien% Temperature (_ "7 0

(7o_+1o) % -
Energizing Voltage _6 VDC

(26_-,o.5)
Inlet, Pressure _ _ 6 pslg

(300+_10 for "pull-in"_

__ =i

op_n_g _ seaond_, c _(0.0065,_._=_ ) _, _'_

(zero for "drop-out"_
Closing Time ___ seeonds_* 0_ G seconds

(0.o035 ,nax_m)

Low Voltage Operation

Anbient Temperature ._ "P ,_ , F.

(VO_O) _
Inlet Pressure ,_ _60 psig

(300+_10 for "pull-ln"h

Opening Vol.taEe 'J _.0 VDC
(16 msx_m; "_:_

' :DJ
Inlet Pressure _(h Psig

(zero _or "drep-out_.).,:_
Closing Volta_ -_i_ !._ VDC
(z.o_n_)

Inspeotion Remarks _k_

,7 _ I,

_ 0 . pslg

_ b'._ VDC

__ psig

Prepared by Date[Performed_ by Dato| Witnessed for, Dhte] Veriflc_

_-76 Ib-.15019--2
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DEVELOPMENT LABORATORY. TEST REPORT
OF

pREPARED BY

F. Pope
EWR NO.

638369

PA.T.o 407560

FACILITY PHON s' DATE

E_._. 2061 10-30-_4

TYp_OFT,._T Pre Explosive Atmosphere
Propellant Valve S/N 4059525 Functional

CU {RE :_T rP,tl DE

(c?raiN6T1_)

Ho:iz_nt_l = 0.5

_e-t] _al = •5 m

s/o

v/c

Re ui'emen4 = O.3065 s

A__£tuAI = O. ]0_6 s

(CLOSENGTIJ_)

Ho _iz mt il = O. 5 m 3/c

Ve_ti ".al = 10 v/:m

Re,lui "em_nt = O. 303!_ s _c/l

Ac_ua:. = 0._)02i, s ,c

i•

3C/ms.x _

_8.x

LTEIV_LV_

I I t I i i i

[ _'.......,,_' _r 'r _r -_" '_; llrr-'_'l_t_........._i'.....:,,;'_',,.....i' ........._'t.....,1'/, ,:,,, -

I !_ 1t I
[ , -;. -_, . ,..,._,_,"...... , _, ,r "_aI..... ......

[ ...._"* '_ !:- i_ _,. -_i. :,_ :!!: _ "t

..... _..........._._...... 1 F:"::""t _."":'-_" _"t r""_; r _"Wl _""1" "1
! :_ _ _ 1! '_D _ir, t_, _. l_ ::;I -

i.I I I I I

r- '_ .... 17 _r '1 _ ",_' "" "1 r"_ i' I, 1 1 --

1

i I I I i I I I

Pon_, 6n,q _, "'7 n " 278 1t,-15019-2- -o Eew .1 .-o3
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A OIV.IiOON OP NOMTN AM|NOCAN AVIA?OON. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I I

THRUST CHAMBER ASSF_LY - 2_/

EXPLOSIVE ATMOSPHERE

II

r MAC52-_27oz-265
PART_i. NAA2OSZ_60_6I '"

O ..... 4 U_ 59 " O_ _I_ l

TEST h.'O.*'u_J'°U- SHEET__OF.2._

%1.6.2.6 Explosive Atmosphere Test (reference paragraph %3.3.1)

The propellant valves were tested at the following pressure

altitudes for-explosion producing characteristics
_'_:.:'i',,'_.(_resorno).

Pressure Altltude

(feet)

Sea Level to 5000

Sea Level to i0,000

5000 to 15,000

'15,000 to 25,000

_5,000to 35,000

35,000to hS,000"

45,000to 55,000=_.

Inspection Remarks:

The Propellant Valves Passed the Test

(yes or no)
,

,_._ @

, |

,/:.,' #
|

q

#''_

',;,_,EP_s,'BY ,,A',_FERFQ_-':'-_OBY_ OATE;

l'd. )o.s/.-_÷ //-5-_:,,.i,
:'ORH_8-S-39 _EW 6-63.........

. • . J

// _. . ( _;-%//J'_t-// _'" _.,/,,,#/.1

, ,,-s-c, ./_ : ,dc':zc:._w. _'_gX_-
_ii_%':_ VFRIFIEO (3Y USAF OATI

I_. /Z_ __ "

• _ )

R-:lS019-2 , 279
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• t

.+,

I .

ii • i, i,i i i i ii ,,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME .,,THRUST CH_;BER AS$_,_BI,Y - 2_;_

NAME OF TEST

?.1.6.2.7
. ..

o.-.

%

NO.[ MAC 52-52701 -'265
.+ r,._T LNAA 2__--

F X}LOSIVF ATIfOSPH_ TEST 1%_3_208'6_'0
I II I -"

Propellant Valve Proo£ Pressure and LeakaEe test (re£erence
paragraph6.1)"

Proof Pressure

_ressuTe

(5oo _o)

Time Duration

(3 =z,-Lim=)

Leakage
Voltage(2_ o.s)
Inlet _essure

(5oo _,.,)
o

Time Duration
(5 __)

Leakage Rate
(2.3 _=)

Oxidizer Va_ Fuel Valve

+++++
•+++___+?u+.+o o,

_/c o_ ".... \,_. _<./ see _e

lnaPection Re=arks

D

CF.RTIFIF'O FoR I_cOONNEL_,._T

_._ /-.-_-+._- ,,.-,., ..._+
VERIFIED BY USAF. _'_'_.._];....._

__ _'_ i X'_ ' "

280 R-1_019-2
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DESIGN APPROVAL TEST OF CCMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

rMAC 52-52701-265__
COMPONENT NAME. THRUST CHM-_ ASSh_J3LY - 25# PART N_INAA 20S160-61

NAME OF TEST " EXPLOSIVE ATMOSPRE_E _ ......... LO1 89.0"/, _o^• TEST k_). _u_ ] Ou- SHEET__OF ;°u
.... I I ..._ I I

7,Z.6.2,8 Propell-nt Valve Electrical Resist_Ge test (re£erence

paragraph 6.3) " . _,_,._'__._,,___
• EnvLronmental Temperature _ t " (70 +1 OF)

°e

Resistance •

Oxidizer Valve

Fuel Valve

Resistance /v_, C - D

j.-.'._@c,.o__)_dizer Va O- 0 g ohms

Fuel Valve _ ,.J_6 ohms

Inspection Remarks

.:"A-B

._ g.._C_ ohms (Acceptable per Figure 9"1 •
Yes or No _)

.=

I •

, ,, , , _ ......
|, •

n

.\
%

?

FOR_6dS'-B-'39 N_V 6-63

% •

PER FO_,"..D OY O_TE

_,/_/_ _,

It-15o19-2

_ITNESSE_ FOR,,NAA _ ., DATE ICERTIFIED FOR McDONNELL P,_;"

__.
vamy,_ aY usA_//_ / _T,

./. _\ z_/...._

281
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

r MAC. 52-52701-265
COMPONENT NAME TtlRUST CH,',J._ET{.. ASSE,_Ly - 2_/.I PART NO.tNAA ' 208160-61

• . / ,

2oa+6n__.Ol__3.oa
NAME OF TEST, "EXPLOSIVE. ATHOSI'II]_tE TEST NO "-SH_P_.T. _)_80_"

mmmlm_, • : i

7.1.6.2. 4 . Propellant Valve Dielectric Strength Test (reference
lx_va_aph 6.4)

A to Ground

C to Ground

"---LOAd"dize

! VoZte

5ooV

.... _'C_V

5co|/

V a_ive Fuel Valve _,

t_croamps i Volts I,V&croa=ps i

,.( L At' [ *4"q I_ :';'coy z_"",, _
..... -- = ..... . _.

2. I -_< ¢i_ Z I 7c_

At, o¢

z.o'pectio..P,e,_-

" .... AI_+_"_"/i4_:_
ii

i ,, | • , , , m ,

• o _-,,L,_ • *

i H |, i , , i

_|

|Pa(PAR£O BY '-' DATEIPEaFORM¢OO* O_TEIWm_E_£O FOR]_A OaTEIC_'.T_VZEOFOR M¢OO_NF..U.OATE
..,C;,. - , , "-- {4 ." ' , :."'" ,',',_.'o'r _ '" "<:

aL._@ ,tk%Jl,O4_P._;_ ,Ir -" ' _,_,,,,/, • . /, - I " - _ - ," • '. • "

I I . .¢.".'++',.'/-: d.( I _ I ,,._,. _',_V,, / I
' _ I ..... _ ......... !: :+ :" \. ,, ""z"_'!

2{2 Z_.-i_oi9-2

D
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DESIGN APPROVALTEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVERSYSTEM

COMPONENT NAME ..

NAME OF TEST
I

7.1.6,2,10

...

PropeLlant Valve Functional Te=t (reterence paragraph 6.5)

Response T_eo

kub£ent Temperature
(7o+1o)
Energizing Voltage
(26_+0.3)
Inlet Pressure

(::)o0_+1otot "p¢11-_.)

0.0o65

i i i i ii i

_Volt_ge Operati_

ro_ 6o8-B-39N_ 6-6]
%

R-1501_-2

I i i i i i ii

i

f

I-
I

28_



VI;¥ I_I.VI'MEN I I.AUVKA I UK T I I'=1 i KI;V_IK I

PAGF. OF

lAB TEST NO.

pR IPARED BY

F. Pope

...TSE7 25# TCA

EWR NO. FACILITY PHONE DATE

595396 _V. LAB. 2061 11-6-64

I pA.T.o407559 TYPEOrT.T Post Explosive Atmosphere
S/N 9193579 F_nc._ion_lPropellant Valve

((

Ho_ [z_nt_Ll = I ts/,_

Ve_iti,al = 2, re, r/c+

Re¢ ui:em_:nt = 0.I,06! s_c/I

Acl,ua = 0 00_19 ec

18u_

(*XII]IZI]R [AL'[E I i i I I

V()LTJ_GET_ ,CE

((,LO,)IN TIME'

Ho:iz<,nt_& -- 0 5 z,s/,m

Ve,ti,!al = 11 v_'cm

I
Re¢ IA_._+em_nt = 0 00++;5 ec_ma:

Ac1+ua. = 0 0033 ec

++" _: + -..,.

+ ..... +_]C .... :++ :+ +'. + ++

+ ++#, +
,g/ i
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DEVELOPMENT LABORATORY TEST REPORT
OP__

EWR 'NO. FACILITY i PHONE I DATE5953% ENV'. I,._ . 2061 11-6-64

Explosive Atmosphere

I PREPARED BY

F. Pope

Propellant Valve

TYPEo_T_-T Post

FunctionalI PART NO.s/t_ 4o59525

I
I

I

I
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I



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

52-52701-265

MACCOMPONENT NAME PART NO. NAA 208160,-.61
lOl 8_.10 -

NAME OF TEST FUEL ANI OXIDIZER RESISTANCE TEST NO 208160-_HEET--OF 380

THRUST CIIA_L3ER A_SEMBLY - 25#

Reference: MAC SCD 52-52700, Revision G, Paragraph 6.2.3.18 and 19

7.1.7 Fuel and Oxidizer Resistance - TGA #I

"'.I.7.I Test Procedure

V.l.7.].l

7.1 .'_'.i.2

Instal [ the oxidizer propellant valve as shown in Figure 12.

Close Vlo.

Attach to the inlet of VlO a Nitrogen Tetroxide propellant

supply.

Adjust the propellant supply pres=ure to 150 +15 psig.

Open VIO. Adjust the rC power supply to 26 +2 VDC. Energize

the propellant valve. When propellant (liquid or vapor) appears

at the discharge, de-energize the propellant valve.

7.I.,'.I.5 Adjust the environmental temperature to 160 +5 F. When the

propellant valve body temperature reaches th_s temperature re-

cord the date and the time on the data sheet. The propellant

valve shall be e_posed to propellant at the above temperaiure

for a period of two weeks (336 hours).

7.1.7.1.6 Activate oscilloscope to record propellant valve voltage and

current traces. (This will require two actuations to obtain the

opening and closin_ responses). Energize the propellant valve

with 26 +2 VDG. _hen propellant (liquid or vapor) appears at

the dlsc_arge, de-energize the propellant valve. (As a result

the valve "on" time will take place over a relatively short

period of time. It is intended this way to avoid problem of

disposing of large amounts of propellant).

7.1.7.i.7 Repeat paragraph 7.1.7.1.6 three times daily at equally spaced

intervals during the two week exposure period.

L
'PREPARED BY: DATE

R. Cole / , //-_-_.f

_ I'¢ED BY: DATE

FORM 608-B_38 NEW 6-63

U86 R_I50 TM _
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST FUEL AND OXIDIZFR_ _SISTANCE

NO.r MAC_2-_2701=26_PART t N_208160-6Z
- 4oi 89. ii

TEST NO.,2OS16OTSHEET__OF.3_ -

7.1.7.i.8 At the end of the two week period close VIO and record the date

and the time on the data sheet.

7.i.7.1.9 Attach a GN2 supply to the inlet of VIO. Open VIO and supply

GN 2 to the propellant valve at 120 +lOpsig and 160 +1OF.
Energize the p_opellant valve with _2 ±2 VDC for a p_riod of 3

minutes. Then cycle the valve at the same temperature and

pressure as follows for ten (lO) times, using 26 _I VDC.

(a) 5 ZI seconds on time

(b) 5 ±I seconds off time ,

Close VIO and disconnect the GN 2 supply.

7.1.7.1.IO

7.I.7.i.Ii

7.1.7.1.12

7.1.7.1.13

7.i.7.i.IA

Attach a Freon TF supply to the inlet of VlO. Open Vlo and supply
Freon TF to the propel!ant valve at 35 to 50 psig. _.ergize the

propellant valve with 12 ±2 WJC for a period of 3 minutes. Then

cycle the valve at the same pressure as follows for ten (I0)

times, using 26 +I VDe.

(a) 5 +I seconds on time

(b) 5 _I seconds off time

Close V[O and disconnect the Freon TF supply. Repeat paragraph

7.1.7.1.9.

Remove the propellant valve from the test setup.

Perform Propellant Valve Electrical Resistance per paragraph 6._.

Perform Propellant Valve Functional per paragraph 6.5 On the

oxidizer propellant valve at the temperature of paragraph 7.1.7.1.5

Perform Propellant Valve Dielectric Strength per paragraph 6_

on the oxidizer propellant valve at the temperature of paragraph

7.l.7.l.5.

• i PREPARED BY: DATE iA RO DFORNAAi DATE

]R. Cole -_ /_-_/._4.1 /_,_

FORM 608-B-38 N£W.6-6 3

R-t5019-2

McDONNELL:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT

im

3RBIT ATTITUDE AND MANEUVER SYSTEM H

, v r MAC 52-52701-265

CHAMBER ASS_'4BL. - 25# PART NO._N/M _ 208160-61 g

?ropelAant_ Valve :_roof Pressure and Leakage per paragraph g

leT.1.7.1.5.oxidizerprope Llant valve at the temperature of I

Propellant Valve iload Analysis per paragraph 6.9 on

izer propellant w_ive. Adjust the propellant valve

perature to the t.mperature specified in paragraph !

_ragraphs 7.1.7.1.12 throug_ 7.1.7.1.15 except that_hhe

ental temperature of paragraph 7.1.7.1.5 shall be i
to 15 .+_ F.

aragraphs 7.i.7.i.i through 7.1.7.1.16 on the fuel

nt valve except that the prcpellant as specified I

rap h 7.1.7.1.2 sh_ll be Moncmethyl Hydrazine and that

hing fluid as specified in _aragraph 7.1.7.1.10 shall • I

0l. , I

!

!

!

COMPONENT NAME THRUST CHAMBFA ASS_HBLY - 25#

NAME OF TEST FL"EL AND OXIDIZFI( RF_ISTANCE

Perform Propellant Valve Proof Pressure and Leakage per paragraph
6.1 on the oxidizer propellant valve at the temperature of

paragraph 7 •1.7. i. 5.

7.1.7.1.15

7.1.7.1.16

7.1.7.1.17

7.1.7.1.18

Perform Propellant Valve Load Analysis per paragraph 6.9 on
the oxidizer propellant valve.

body temperatur e to the temperature specified in paragraph
7.1.7.1.5.

Repeat paragraphs 7.1.7.1.12 through 7.1.7.1.15 except thatthhe

environmental temperature of paragraph 7.1.7.1.5 shall be

changed to 15 +_ F.

Repeat paragraphs 7.i.7.i.i through 7.1.7.1.16 on the fuel

propellant valve except that the propellant as specified

in paragraph 7.1.7.1.2 shall be Monomethyl Hydrazine and that

the flushing fluid as specified in paragraph 7.1.7.1.10 shall
be alcohol.

PREPARED BY: DATE

R. Cole _ /o-YJ-&_"

__E_ oY: DArE

FORM 608-B-38 NEW 6-63

288 R-15019-2
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I .4,.+ _, :_e_g ,,_ -, eylq "_ 7_

p'._. ' E_q_.<_E_3C2:__'-J_]2D_x/-_q::_ Se,|oiNo._.____"'_s'_-s" .

J '_q" INSPECTION DISCREPANCY AND CORRECTION RECORD Dwg. No_._'2.._7_)[

:'_f MAKE ENTRY CLEAR AND CONCISE, USE INK Model, S" _-" -'_"

r . DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY

!Y_e Mech. Lead- Insp.

DCoP _ L"='/'-"/_: • B U. "/_ _--_" _ & man&. &

I , Date Date Date

/ _ _A,TNO.___+_-r_,7--,'', J,_..,_,_1 - _-_I__ "/,_,¢, _-,_

L-l_f>_- _-_ _"o:_d____ __ _._04'"
ACTION _Jc_t _10. 1

TAKEN

I ,, ,_._.o _ _. . , "_

,t i __ I_ ., . , ." . • " I 'q/,,

-.-, - " ,. • . -_..... - --I I

I TAKEN " _:.._ ,...

÷ "nO """ T \
ACTION "_//o°-°/_Z" _/_#, '/P"_/# ,_>'p __ ,..eoo "__ooo.,l _._'._'_I'_.., ., ----
TAKEN ' ' f,,:':: i; l' .:':l

/' ".... ' ' ' ; ' " "' " " -_/_<,_I_,¢ 7_ ',
.-- _/_,_,, PART NO. GO75C0 VN. IIIOS_S p-l<eZ ¢/'}Z#'_. " "./._'_'_vr._._./_,--- _-_-;"_%.," __"

,,.S 'l/, _. XL . HS_7- g=,_ i%, z. o,_ l<,<o l,'blt_.Xi,,r,_,',;_, 2
I._. . ._ . v -I.. ' '

....:.-____..-/--'__ _ __ V -- --.r- ..................... J _i

u 1 E: J .l__'!"
FormI 25-. lev 12.57 ib'-l_0J.9-2 .. 289



C_ !)

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

DCP Ent'd
By &

No. Date

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

_"/f' 3 _"7 _

Serial No _.,L_ ._'_'l ,_'_ --.

Dwg. No.,_'2% '" _ZYc_/

Model S'_- 7

CLEARED BY

Mech. Lead- Imp.

_//[_ & man & &/.-*_F___'/_'-_ '._"_'tJ _7-/_ Dale Date Date
=,,, ,r

PART"°-z-/;,t'_rs-'t-_/ -_':¢'30-V'r-_ T_ W/,.,_ --C_ L_.,G"

TAKEN

_L

ACTION

PART NO._L_ ¢j._,_ ._ [ I/I ._ /..'_ • "_d I,- c".

l-

_ L.f....t,¢

,.,,d D,v'z',c;_=,_ _

TAKEN

/

""7_

.
2/

,,_// : _,/,_,.Q Ox_

ACTION
TAKEN

D ,,G
ACTION
TAKEN

_?_-n -,_,o Av _ @
_ . . . ' ,,

PART NO " •

_ P% _,,m,q 7"./. 7./o _./,,,,., l'_ it¢ la._.4o t-v. r'_a=,._., .+_.o ;"_/.7, i 7. i, 'F

__,._v.___.,._.r___"w[-__-_ _-o_ _ .............. ,......
-- ,.. -- _ _ _

PART NO.

ACTION
TAKEN

Form R 25-t Rev. 12.57 290 _1_19-2
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• OeVIIIION ow NOIIITM _I,4IEPIICA_I AVfATION *NC

f

DESIGN .APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TF_RUST CH;_IBF_ ASSF2...'BLY -25#

NAME OF TEST FIT_L AND OXIDIZ'LR R_3IS :ANCE

f" MAC 52-52701-265 ,

PART NO. t NAA 2n_'l 6n_A1
O

TEST NO. ;oRlf_o.,,S_')&_I'ET___OF_

Deviation Reues_"

It is hereby authorized to accept the following deviatlons

to the resistance testing. (Paragraph 7.1.7)

(i) Change the temperature of the GN 2 to 160 _+20° F.

Reference paragraph 7.1.7.1.9.

(2) Decontaminate both propellant valves as per paragraphs

7.1..7.1.9 and 7.1.7.1.10 prior to resistance testing.

(Fluid f, r fuel propellant valve called out in

paragraph 7.1.7.1.18).

Recopied from original request dated 9 November 1964.

2 --/[ -/'_

R.Cole

Gemini Dat-Rat Unit

V,\,
r_

i'.

FORM 6o5-8:37 NEW 6-63

IL-15019-2 -.9.91



I OlilIION OI r NORTH AMKRICAN *_ '. 'I.IIlON, INC.

?
.Q

INTERNAL LETTER

North American Aviation_ Ino.

Those Concerned

SUBJECT

IL 4388-5219

DATE

FROM

Address

17-November 1964

Gemini DAT-RAT Unit

D/896-388

SE7 25 Ib TCA, DAT Unit _, Propellant Valv%

P/N 407560, slll 4059525

Due to an improcer facility test setup during

the prooellant reslstanco testin_ of the subject
valve there exists a possibility of contaminants-
in the valve. '

Th_ following, steps shall be undertaken to insure

the valve is still in acceptable operating condi-

tio_ and to preclude a similar occurance.

l. Disassemble test facility filter assemblies

and instal_ proper seals.

2. Flush pro_ellant valve as per paragraphs

7.1.7.1.9, 7.I,7.I.iO and 7.1.7.1.18 in

DAT specification 208160-401.

). Perform the propeiiant valve func_ionalp paragraph

6.5. ......

Pertlnent proceduredirectives will be enclosed %o

assure compliance with the steps described.

Upon .satisfactory completio.n of the atove, resumption.
of the fuel resl_tance test will take place.

n

n

!

I

I

I

I

I

I

I

Approved :

f_ D.4T-RAT Unit

_._a. _ide _
SupTrvisor , ..
Gemini 3AT-,._IT Unit

tj..xi_",r_l.: ,"...•r ,.x;....¢.._
R, L. Han£le_ "_

MAC F_i n_ering

'_._J2 lf.--I '7019-2 ._

J
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IL h388-5219

Page 2

The fuel propellant valve was flushed per 7.1.7.]..9, 7.1.7.1.10

and 7.1.7.1.18 _ (yes or no).

U

Response Time

Ambient Temperature

(7o ±1o)
Energizing Voltage

(26 _-+o._) "
Inlet Pressure

300 ±iO for ,pull-in")

()pening Time

(0.0065 maximum)

Inlet Pressure

(zero for "drop-out")

Closing 'rime

(O.OO35 maxiTr,um)

Low Voltage Operation

Ambient .Temperature

(7o _+1o)
Inlet Pressure

(300 +lO for "pull-in")'

Opening Voltage

(16 maximum)

Inlet Pressure

(zero for "drop-out")

Clos_ n_ Vo] tage

(I..:.mlnimm#),,
K_'/-" _,,'s_,_ E"

Inspection Remarks

Fuel Valve

#

7,_ F

_(,,o _c

_O O psig

_ _O._ & seconds

w_

_e/_O psig

.OO_S econd s

70 " F

._c90 psig

: _e VDC

sig

, i.1)1, VDC A

i

Witnessed for NAA: Datd

__:_ '///_/_{ Verified By USAF,

iDate "_'" '• :-. :

Prepared By: Date: Performed By: Date:

//- i'_-" _

P_-15019-2 _ 295



.IL,_U ¢l[__._rL ]I.__.'JL_JJ) _ J.'qbLJ._._

DEVEL()PMENT LABORATORY TEST REPORT

--pRIrpARIrD liY IrWR NO. FACILITY

PAOV OF

LAB TEST NO.

PHON_ DATE

F. Pope

"*"' SE7 25# TCA

595396 ENV. LAB.

,A,T.o 407560

FUEL VALVE

CU h% _ rRA CE.

(CPF_ [NG TIME)

S/N 4059525

_2ERE_ 3E: II 4388-527 9

I

Hori'.::mt_l = I ms/cm

_ __ = I__cm_2v/c__n____ __

Re _ul ten _nt = O. 306 5 s ._c/mare

%ct_al = 0.3035 s_c

2061 11-18-64

T_.ZO_T=,T Post Flush Propellant
Valve Functional

ated "7 l,ow,mb_r "c_

r[ /,r '
2_

t ,/? i
J/

I I I I I I I I

Ho:iz_nt_l = 0._ m_/c

Ve_iml = I0 v/-.m

Re ;ui:-em._nt= O. )03 5 s _c/n-_

:,ua_._uL_._ __ = O. )02) S )¢

[ _:"+. ,' ,.

I ++y+' _ . ,+:._

'_ + i]

?+++' ]i

+ 1
t /

I

ro_m 6_-"-6v "iew ]0-6_ 29 .t'- I_-15019-2
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A I_IVImlON O_ Ir NORTH AMI_IqtCAN AVIATION, INC.

I_ERNAL LETTER

North American Aviation, Inc.

TO Those Concerned
Address

SUBJECT

DATE

FRCH

Address

IL 4388-5239

23 November 1964

Gemini DAT-PAT Unit
D1896-388

SE7 25 Ib TCa Unit #I Oxidizer Propellant Valve,
PIN 407559, S/N 9193579

REFZ_NCE (a) OZR 12895

An investigation of the reported failure (reference a)
of the subject valve during, the propellant resistance

test indicates a facility nalfunctlon rendered on

erroneous represen+_tion of the units operability.

It is proposed that _he subject unit resume testing
upon successful completion of the following:

l. Rebuilding of a new test setup compatibXe
with NTO.

@

Apuroved:

Performdng propellant valve i_nctionals 6.1, 6.3,
6.4 and 6.5 from DAT specification 208160-401.

(Data sheets will be supplied for recording the
results.)

Supervisor
Gemini• DAT-RAT Unit

R. A. Cole

Gemini EAT-RAT Unit

W.

Supe rvis or
Propellant Valves

J. Mavrogeni& /
MAC Engineering

R-l TO t¶}-_ 295
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IL 4388-5239

Propellant Valve Proof Pressure and Leakage Test
(reference paragraph 6.1)

Pxoof Pressure

Pressure

(_oo_o)
Time Duration

Leakage

Voltage (2_6_0.5)
Inlet Pressure

(5oo +_jo

Time Duration

•Leakage Rate
(2.23 max._mn )

Oxidizer Valve

._--G,,.,_A_,_U _ps._

_ ._ .,x_ minutes

Inspection Remarks , H0H _' _

.__ __,

.% _:,/ so,erie t_.

,, : _ - _

i i i

g

fl

I

I

I

I

I

I

I

I

I

i

I
!

:;!,6 R-15019-2



I

I

!

I

I

I

I

I

IL 4388-5239

.Propellant Valve Dielectric Strength test (reference
paragraph 6._)

Oxidizer Valve

Vcltage Current

Volts .'.licro&mps

_ +_o_ _.@ _,
_-_o ..,_

Xoo .s'_.._ r.._- _ •i:;S-

._--oo ,,f_@ _.
£:'-

_do_i .....

A to Ground.

C to Ground

A to C

Inspection Remarks

I

I

|,

It-riO19--
297
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e98

b3_8-5239

Environmental T_mperature

Resistance A - B

Oxidizer Valve 4/

•Propellant Valve Electrical Resistance.test (reference

paragraph 6.3) \_

._ 7._@ "'_• (7o+joF)'

s (Acceptable per Figure 9,

yes or no ___.,_,
A

Resistance C - D " ' j_._,_

Inspection Re.arMs _ 0_ • ,,,

• .. , , , , ]

J] [ ] ,

, J

R-15O 19 -0.

g

U

O

g

g

|

I

I
I

I

I
I

I
I

I

I

g

B
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IL43U8-5239

Propellant Valve Functional test (reference paragraph 6.5)

Oxidizer Valve

Response Time

Ambient Temperature

(7o+io)
E_ergizing Voltage

(26 _.5)
Inlet Pressure .

i'_o

F ,

(300 +--10for "pull-in" ) ,,

Opening Time , ____seconds _f_'_'/'_,,_,l''
(0.0065 max_.=_) . _-_
inlet Pressure O psig O ";'"::

"_; .
(zero for "drop-out")

D O__3Closing Time , seconds ,._,# "C.
(0.oo35 ma.ximum) ";

I Low Voltage Operation ____F " "
Ambient Temperature ,_,.._._f_<ej,

(70+IO)

I Inlet Pressure 4_O psig _'_°":"
(300_I 0 for "pull-in" ) %_' _:

Opening Voltage , _ VDC _).:,...,.,.,

I@ (16 maximum)
Inlet Pressure 0 psig ._,'_ ..
(zero for "drop-out") '

Closing Voltage /, _/ VDC ._.. ,..
I (I. O .inimum)

I Inspection Remarks .... _ 0 _

i

_-15ol9-2 299



IlO fJIt_ ETI)Y_¢ E

DEVELOPMENT LABORATORY TEST REPORT
PAOK

I.AII Tit.IT NO.

Off

pRIrpARED BY

F. Pope
,,._ SE7 25# TCA
Propellant Valve

EWR NO.

683369

,_.T .o. 407559

S/N 9193579

_I 3IZ_R ZAT

REaR _NCE: IL 43_8- _23_)D_te

I , I
iI

C_;RR_NT TR ICE

(,)PEKIN1 TIME )

Hq)r_,on;al = I ,s/'_m

V!_rt[ca = 10 v/_m

B,_quLrenen5 = O.D065 S_C/:

A ;tu_l = O.003_ s_c

nax

B

m

'I

VDLT %(;ET_ iCE

(31/3_IN3 T[_E)

H:_r__onbal = O.5 ms/on

V.=rtLcai - 10 v/cm

..... -- I

R_qu Lrenen _ : 0.3035 S=.c/Y_

A'_tu_l = 0.3033 S_c

I

I

I

I

"_0 :r_ 6Qn-xr_67 'Tew ]O-6B _00

FACILITY PHONtr . DATIr

Eh_. LAB. 2061 11-23-64
tv_ o_t_.T Pre Oxidizer Resistance
Functional

B Novenber l_Z

I I I Ilili
I

[ :" , , ',,, ., :

_ 7 ..... . .':;i [ ...... ?J-",
i" "; : .&lI

i

, 1 , , I ' ' ' '

II i

__________ _

I

]

_ c:_ :_"_ '''_ ''_" ' _ .... :I -

I

I I I I I ,

R-15019-2

II

g

I

I

I

I
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I
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I

I

I
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I

-'_'' DESIGN APPROVAL TEST OF COMPONENTS
i i i ii i iiii iii I i _*l i i i i_ i i

I . FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i T AM THRUST CHAMBer ASS]94BLY 2_# D^o_" =,,,fMAC_2-527OI-26_
COMPONEN N E .... - -,, r/_r%/ ,_[ NAA 208160-61

I NAME OF TEST .. FU__...AND OX_!DTZ,]_ P_3,]STA.RCE ,' TEST I_ 2081_TO-&_H1EET89--',l_F380 D

p •7.I.7.2 Test Data - TGA

• Component Identification

I

I

I

I

I

I0
I
!

n

R-l ;019-2 _)1
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_zz.,c> c ]:,_ z_-_-zc D"_ P,_t ]E¢
A DIVI6iON Oi I" NORTH IIMI[RI+"AN AVOATiON. IIWQ

H
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/

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT• ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST .

THRUST CH&t.tB_ ASSR+_LY - 25//

,, FUEL AND OXIDI_ RESISTANCE

rMAC52-52701-265
PARTNU.LNAA_O_I6_&

4Of .1ZTEST NO.208160- SHEE'I_9"I_F g-__

7,1.7.2.2 Oxidizer valve actuation checkoff

Date 84W_ _'SM:. _-_4_ Date 8AM _4;..... 12_M, C"
"+'" "_ I+'71 I

Fuel Valve actmat, ion checkoft

+,,,,_.,,-,,.,:m.,;_.+-_,,_..,__,_;!
6,,.-,t++ _ _ _ ]3 4-I..4:.£__

_ t__ V " ' -'.'_,,._'-12:.7c.+1,
• . Inspectid_ Remarks " . .. "

•++++m__+-+-(__.' ._

PREPARED BY OATEIPERFORMED BY /O'_TEiWlTNESS_rJ/''< / FOR NAA. DATE[CERTIFEO FOR McOONh_L,L OATE

R. Cole _\}9_ ,- q ,, ,- ,_--

I'"" ";',,,.'+" ++" --
,,/ /FORM 8-39 NEW G-63

502 [c-i5019-2

I

I

I

I

I

"_ I
.}

+"J I

I

I
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A r}IVIfIION Ol f NOIqlTH AII,4CRI¢,IN AVIATION *MII_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUS: C}{AM_'_R ASS_.'d3LY-25#

NAME OF TEST _FUEL A}IDOYTDTZFTR RF'_TETANCP..

{MAC _2-_+'701-26SPARTNO.NAA 20t1160-G1
TESTNO2_S_cO_LoF--

Deviation Rquest:

It is hereby authorized to accept t_e following
deviation to'thedecontamination procedure for NTO

propellant valve S/_ 9193579. The deviation occurred

during paragraph 7.1.7 1.9 as an apparent obstruction
in the facility test setup stopped ON2 flow. When
Freon was introduced there was flow through the propellant
valve andthe rest of the dec nt_mination was followed.

Recopied from original request dated 9 December 1964.

_Dat-Eat-Uni%

.,++_. _++++-,+._,_._+,+_
es D. Mav_
Engineering

V|XI'I UV%,/--U-- ,) | IlL. V-V,,+)

IL- L_0 L9-2 3_5



& oIvalloON OB NOll?kl AIwIr_IcA N A¥1A?ION ONe

f

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME- THRUST CHA_ER ASS_._I,Y - 25#

NAME OF TEST " FUTs'I,"AI_T)OXIDIZER I{_ISTANCE

7,1._.2o}

,°

°,

N- f MAC 52-52701-2.65
PART (_t NAA'" 2081_.0-_I,

i
Propellant Valve Electrical Resistance test (reference

paragraph 6°_). - , (__

Environmental Temperature _, , ,(70 _.+1OF )

•Resistance A - J3

, Yes or NO )/£_ 7_" ) /,....\

_e. o_.o y_ ':.:o_"}_',.
Resistance C - D z_.- "

1,0 maximum)
. . _.9,. ob,z_

.o7 oh==

,k-,_-_,y_'

• _, •.

oxidi=or v_ive__

Fuel Valve _-\ @

Inspection Re_a_k_

I E, Adams

FO_,,6o8-0'39 i_Ew6.63

_e

/

._ - .', ,.,,,/_ ., " _ . .7_

I ,-..-,.o._v I'_'_'=_'_""" _.I 1 ;'.x...v.._' ,
t ...... . ;'., ,, / _. ...... \. . I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY - 2,5#,
_ i

NAME OF TEST.,
II

7o1.7.2.&

MAC 52-52701-265PART NO. NAA- 20816041

FUEL AND OXIDI_!(-]_;SISTANCE TEST NO. 208160-_EE'_9"1tF 3._"
I I I

Propellant Valve Functional Test (reference paragraph 6.5)

Oxidizer Valve Fuel Valve

. _ _ .. _ <'% .._.
rag..T_perat_, '/l_:7 F /_ ° F-
(_oZ_.) <;:,, % "T'- " :,.:% ' ,.::
Energizing Voltage "_'-L_ " ogL.,_ VDC _'_/ 2._ VDC - :[_

', (26_+0.5) / _ _.--r-- ------ " •
Inlet Pressure _ ' --Y_ ,-.-: O " _--:"

' " ' _,:300+1o rot .p¢1.3.-_.)/_: . _ . ,; . _, ;

OpeningTime . _ (%_,_,_e._" ,econd&_;;,.ooS2 secon_-:
(,o.oo65._.._. • . " _ _ ._,-,
Inl,t _e,eur. ...."" 6_ 2eP: psig (_ZER o __

• (zero for "drop-o.ut") v , ( ".C:., :
Closing Time .c_J_ eecond_: oo l_ eecoMs
(O.O0_5_axim_) • " • __ .

_-_.

Low Voltage Operation
o%,."

.High(]E) .l.5 )Temperature _<_ __/ -:" F _,,',_h..__o J.."':;,.

• Inlet Pressure . , @ _;_ - :":

"" (:300+10 for "pull-in") '<_ '(_i_ r''
Opening Voltage "..-_/'j_. 5 VDC _VDC _.'-:-/'_

Inlet(16maxlmum)pressure _' @ "_7''_: " ."/-:-

(zero for "drop-out") _...;, __

eO - - _" "

Inspection Remarks

F"ORI,4608-8-39 NEW 6-63

,\/-!,':E/:'";,

i%-1.5019-2

CERTIFIED FOR McDONNELL O_'

VERLI_-.'E_.BY USAF DATE

_5



DEVELOPMENT LABORATORY TEST REPORT
OF,,

PREPARED BY EWR NO. FACILITY

F. Pope 595396 EI_.LAB.

PA,TSE7 25#TCA PARTNO.4U75_9 TW_OPT,,T

Propellant Valve S/N 9193579 Functional

F,NVT,RON_V2,hPAI.T_

m m_

)rizoztal = I ms/--m

_rticsl = ICmv/zm

= 0 D065 _ec/ma_

= 0 3050 _ec

_OLS AG_ TFACI

(CU SInG _I_ )

_or_zortal = 0:5 _s/¢

_erl ical = IC m_ /c_

m

i

_____ _Ir__me__Izt-- O, O0._.__..{Lee/

ctl _1 -- O,00._,0:ec

msJ

Ror_ 6nn_u_6v "Tew ]O-6_ 506

Post

PHONE DATE

2061 12-10-64

Oxidizer Resistance

,_P_RAT UR_ I_

I I I I I I I I I

I I I I I I

i

I___,_______ -

FL= ....... _'' , i;]
[................_.......___..2.__._.:........LLJ -

R-15019-2

II

g

|

il

I

I

I

I

I

I

I

I

I

g

g

B
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DEVELOPMENT LABORATORY TEST REPORT
PAGF,,.,

lAB TEST NO.

OF

PREPARED BY EWE NO, FACILITY

F.Pope 595396 ENV.LAB

.A_ Sm.7 25_ TCA PART.O. 407560

Pro_Jllant Valve S/N 405,9525

V,,rt lcalL - 1C _V/+'m

R__quLre

A!',tu_l

oen

I

I

I

V )LT._GE TR kCE

( :LG_IN ; T [ME

H ,ri:'on_al =

V,;rt:Lca =

I@

il

|

g

g

U
Pot-a, 6qo-v-67

Ill ii + . .... L..... r_ .- ........

i
0;5 ms

I,)v,'cm

PHONE DATE

2061 12-10-64
TY.EOFT'. Post Fuel Resistance
Functional

ililF_.JV._LV£

¢m

1%,qu:Lre: len'; = 0 OO_15 ;ec

A_,,tmal = 0 00;_ e0

I

-- r _'_

,+
I;

-+
-I
I-

I

I I I I I I I I I

+ ++:'"-.......]I

• ,+""" 'h ;

•-++,T ' ' :. • id_+ -

I I I" I l i I I

'%w ] 0-.6"_

'm::

I I I I I I I I

P_-15019-2 3o7



A DIVlIIION OIr NON'rt4 &MI[mIGAN AVIATION. ING

,,m | • i | i i i| ii ii i ii i i

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_2-52701-265
rMAC

COMPONENT NAME_ THRUST CILItHB]_R ASSEHBLY - 2_# PART NO_tNAA 208160-61

NAME OF TEST • FUEL AND OXIDIZFJ_ R_.3_ST_N_.; TEST NO. 208160"siOIE_9"1___
I I I

7.;_,.7.,2_,5 Propellant Valve Dielectric Strength Test (reference

Iw,¢'am"al:)b 6._.)

I) ._O..xi.diz_rValve
Voltage Current

Volts _£1croamps

"-_,._ _ ..

, ,o0 - " "._. soo (_/_
H_£h Temoerat_.e. (160 +5 T7_2 _;(__ _ F

Inspection Remarks. - ,,,,..

X/=" " "'" _ ': '

A to Ground

Fuel Valve

Vol_;a_%'_='_nt
Volts [M£croamps

50_max,

...... .i', " i i
,'_y.. (.-'0. ' (L
,, ,i_l..-". .:_.\ , .'._.-.,..__,,._._._,

: . _'C_: _.

"41_, _'- " _ :'"; '- _" .
_z ,,_.., ,<J/"7- .....

(!::/_/L 0 ° F-

• ,.. /

%;_;V

"i

iii i - ,,, _ , , _L

I II I I I ,I , _ , , , |, ,, , ,

I I , I ,I | _1 I L I I • ,

7

I

PREPARED BY
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHM.;BER ASS_.;BLY- 25// PART NO.srMAC" 52-52701-:265
' ' LNAA.,, 208160.-.6i

_M_OFTEN FUELANDOXIDIZe,,,,_IST._CF.TEST.o.2O_'6o-_%_79_'I_
7,1.7,2,6 Propellan_ Valve Proof Pressure and Leakage %cst ('reference

paragraph 6. | ) % ''V

%
f.:(_Oxldizor Valve __ u61 Valve,Proof Pressure _ / _, 0 o FHigh TemperaZure (160_+5) . /_ 0 F

(5oo +_/,o)- ,_._._. -

T_e Duration "@ _ _nutes _,,_..J m_nutes

".". (3 _.n._) . '- " ' ',_,, <

• ,;_6" nx: "i_;'_

i , J

(5 m.9'_) " - , \ . ......

•." _,_,=°_,., _ :;__o_oc,_o__'e_, scc;,;

Znspection .R_ka " " " " ,'/ o - (::._ -.

PREPARED)BY DATE. PF.RFORMED BY DATE.

E. Adams /," Z ':/2. :.,

#/.

R-15019-2

/. ....
#

.t .q,,,'_",_ Z_r',/-. - (a_,_

VERIFIED 8Y USAF OAT
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME,

NAME OF TEST

THRUSTC_ER ASSEtBLy _ 25,1 PARTN(_fMAC 52-52701-265
...... I NAA ir0"8160-61"

_zo ioi sg.iVil.FU_L A_l)OXZ.D!ZER_SISTANC_. TEST _,_......8__I.6_HEET_._-jF380"
II --_'_- -. .... I II III I II -_ I I

opollan_ Valve Load Analysis Test - Oxidizer Va_yQ
z_:L'erence paragraph 6.1C) _:- :--7

• ...,. %5,,/
O_Idl;.erv_1,,__dy t_p. /4.o_...(16_5_.F.@,._,/

G'2 euPP" pressure ___-- (300+'10) pslg. _" _".
Power consumptlon (steady state)

Current, • Voltage Power

m

n L ,,m

D

--',r
/

B

n

I

I

I

I

I

I

U

I

IPPd:'PARED" BY DATE PERFOP, J,AEO BY DATE IV,/ri'I,,IES_FJ_ FOR NAA"/ OATF. C_RTI.;IED_ FoR Mc0ONNF.LI. "_'1'

; ..,.; _. '_':'_ ,., ,_/_
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ro_._ _-39New 6-63 ......
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DESIGN APPROVAL TEST OF COMPONENTS

FOR TH_ ORBIT ATTITUDE AND MANEUVER SYSTEM

$ •

d l;

• _ l'MAC 52-52701-265
COMPONENT NAME ,, THRUST.CHAMBLI_, ASSEMBLY - 2_/ ,_ART N(lt NAA _6"_--

NAME OF TEST FUEL AND .OXIDIZER ]O,,JSISTANCE TEST NO.,20$160-Lto_EE3w Or/5_A3'
I I II I I II I I

7.a.7..2.;1.o _o_n_nt valve _,_,t:.onal _,st (reference p=_a_ s.s)

.. ... Response Time

• Low . Temperature

Energlzlng Voltage

• _ (26 _-+0.5)
Inlet Pressure

" "- ' (.'300+10 for i'pu_-in,,)
Opening Time

(o.oo65_x_nu_)
Inlet Pressure

• (zero for "drop-out")

Closing Time

• . • %

.:. Low Voltage Operat, ion
I

. Temperature -
.(1548 )
Inlet Yressure

:".: • C3oo_+Iorot ,,pull-_,,)
Opening Voltage •
•(16 ma._imum)
Inlet Pressure

• (zero for "drop-_ut")

Closing Voltage

Oxidizer Valve Fuel Valve

_. w_ _ __ wc,_

• , -_o_. • _.

• °. _,.._,"

i

• , ._p o psig ,,_

• _,7. wcd:_
• . \_,_,_/

i i

1.5"7

14_ F '_i|i i

,_o o _-lil,_
,_-;'?- v_c _

psig_(,,b', o . psig_

(1.0 minimum)

PREPARED BY' 'DATE

E. Adams P ERFORMF._ BY . DAT£

ro_ 6o8/.B'_._w _
%

,W

V_R|FIEO BY USAY OAT_

":."-'L/#_.__..
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DEVELOPMENT LABORATORY TEST REPORT
OF

PREPARED BY

F. Pope

EWR NO. FACILITY PHONE DATE

595396 ENV. LAB . 2061 12-11-64

P"""SE7 25# TCA

Prooellant Valve

P,.R'r,O. 407559 T,','E OF TE,T Post Oxidizer Resistance

S/N 9193579 Functional
T

I
_I DI_ _R rALTE

E]_VI:LO__ CAL TE _E _T ;RE 15

H,)ri,onl;al = 1 is/,:m

V,,'rtca. = 10 Iv/,m

_auLre]_en = O. )063 s _c_nax

A,:tu_l = O. )03) s _c

I I I I I I I I I

I,_IF _e -

_4

I ......_ _,

H_ri_onml = O.5 m_/c

V_rt[ca. = 10 v/m

I

R_ u;Lr_ne__Bn_ = O. _O3 _ s _c/max

_-_t_l = 0.30_s,c

"]

u

m

m

m

6

g

g

I

I

I

I

I

I

I

I

!

I

Fo_ 60(___,_67

I o

"Tew ]0-6_ 31_ R-15019-2
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D_V[LOPM[NT LABORATORYT[ST REPORT

PREPAR[D mY [WR NO. FAGILITY PHONE DATE

F. Pope 595396 ENV.LAB. 2061 12-11-64

2._ ....,A.TSE7 TCA ,,,T ,o. 4 560 Tw, o, Tz,T Post Fuel Resistance

___e S/N 4059_25 Ftmctio_1

F_EL VALVE

EN fiR)NM _NT_L _EM ?ER ITU _E I_F

Hpri','on,al = I as/,m

V :rt:Lca = 10 mv Icm

I V,)LT LGE T_ _CE

i (_]T..,O;IN] TEME)

H,)r:[,.onhal = O.

I Vq._rtlLcaL = 10

I0
I

R,_qu:Lre:nen;= 0.,3035 s_,_c/za_

A :tuill = 0.I)02_ s,;c

I

,_orm 6nc_-_,-6v _,Tew]0-6_ IL-15019-2
. . u --

' i I I I I I I I 1

...... ___r_:..:_....

I I I I I

, I _ I I I I I I

______ _

.............. ,_ _, _, ....... _L__,_/,

- [ ...........

l I I I l
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COMPONENT NAME THRUST CftAHBI_ ASS,.,,,4"BLY - 25/,1 PART NO 1" AC : . . ]

:2
7.:_d._ I, PropellAnt.Valve iele trlc Strength Test (reference J

:. _ra_ 6._, " I I
• , • " ' " '; "' C&_-z__W_w I";F_o_W_v_ ]t

• " I 5oo_o 5oom_. I 5oo+0 ,_00=,_'...................,.....!._,_ _ +,4.,L__:_-_

l .......... _ _ _ v_.t"_,_<_,--,, XT,_,_P/,/ k:_Jvi/lk
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.: i,.._. .....":.
. "i . I

• • : ii III I * II II I II I I _ I I I I I l i I I HI I I _ 1

iiiii iI I I I i II I I I I

II I I I I _ I I l, II _ I , I I Ill , ,

• •

. ro_ &O8-S-39 NEW 6-63

P'_PARED BY DATE PERFORIIZJ) BY OATE WITNES, SEI) FORNA==_ DATE ICER.T_E=_:O_O__¢QONN_;LL.,,._TEI

. -T?:_ ¢_/._I.-:.............:....I/_/o/__ I___ _>I
_'"_'. ' IF@__,, I_ ._ /,_/" ::......

316

i

m.zSO_9-2

I

!
-t

I

i





....................... =-......

M O VISION OWl. klOl_TH AU|NiCAINil AVI&TION INq_

, ,, 1_ , , i, , , ......

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TH'RUST CHId.'_ER ASSEMJ_LY - 25#

NAME OF TEST DISASSn_LY AND INSJECTION

.... 7._ " ... . :, , _-

MAC 52-52701-265PART NO NAA 208160-61

TEST NO208160-4_1HEEV "3 OF
.......... I

Referencet F=%C SCD 52-52701, Revision F, Paragraph 6.2.3.20

7.1.8 Disa_sem.bly and Inspection of Propellant Valves

7.1.8.1 Test. Procedure_

7.1.8.1.1

7.1.8.1.2.

7.1.8.1.3

7.1.8.1.4

7.1.8.1.5

_3ch'.ne, on the oxidizer propellant valve, the sea%

assembly to spacer weld to loosen the seat. Only the

mlni_Lum amount of mater_al to accomplish thls shall be

removed. The seat assembly P/N 407664 shall not be
•removed at this time..

_chlne the filter assembly to solenoid weld to loosen

the filter. Only the minimum amount of material to

accomplish this shall be removed. The filter assembly
P/N EA9-28097-17 shall not be removed at this time.

Removep

Removep

Remove,

bag and identify the seat assembly.

bag and identify the _rmature P/N 407569.

b_g and identify the spring P/N 406806.

7.1.8.1.6 Be_mve,

7.1.8.1.7 Bag and

bag and identify the filter assembly.

identify the solenoid assembly.

7.1.8.1.8 Repeat 7.1.8.1 through 7.1.8.1.7 for the fuel propellan%
valve.

NOTE: Only authorized personnel shall have access to

stored DAT hard, are.

PREPARED BY: .' "()AI;

R.Oole

CHECKED ELY: . DATE
!/__'4_APPROVED FOR NAA: / '2''_<_>'I_-DATk_ "'iPP_ATE'_

FORM 608-8-38 NEW 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TIiRUST CIL'_.BER ASSEmbLY - 25//

NAME OF TEST DISASSE_]LY. AND INSFECTION
II I I I I I

f MAC 52-52'701-265

PART NatNAA: _2os16o-61

,, 81 /,01 89=,4TEST NO _O EI_-_HEET_OF2__J_
_|111 I

pos% Test,l,nspqetlon

Component !den%.iflcatlo_.

7.1.8.2.2

Oxidizer Valve Fuel Valve
@*

Pl. 407.s"s-9 ..... qo7_-6_o

sin q/9._._77 _ ,. z/osg_z_

Elsassembly of Propellant Valves (Reference: Paragraphs

7.1.8.1.1 through 7.1.8.1.8)

The propellant valves were disassembled and all parts

called for were bagged and identified. _(Ye_sor No)

Inspection RemarksJ NO_VISI RLP-- 0_ ,¢I_-_

"/_L/V "_HAT /_.A tlS E D OY
• / Dt_AR£R_ _Zy J

J

,, ,, , ,,, •, , J

,, , ] ,, • , | | i, , ,

FORM _8-s-39 NEW 6-63

•F_,---O,_-....
R-15019-2

. ,, . .,

V_RIFIEO _Y USAF DATI!

:II4P,/_L.. ;,:,//_X _
<-t

519



A OeVISJO_ OW NOmTe,._ AM_me_CAe,_ AVIATeON INC

DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC52-52701-265___COMPONENT NAME THT(UST CH_BU{ ASSEmbLY - 25# PART NO. NAA 208160-6|

NAME OF TEST ,_VIRON_T AND S_'_VICE LLVE TESTS TEST NO. 208160-%SEET.__)._._)OF 380

Reference: FAC SCD 52-52701_ Revision F, Figure 12

7.2 Thrust Chamber Assemb_ Number 2

This subsection specifies the tests which are to be performed
on Thrust Chamber Assemb_ No. 2.

°.

o

',)

FORM 608-B-38 NEW 6-63 ..

,%
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DESIGN APPROVAL TEST OF COMPONENTS .,

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHM4BER ASS_,[BLY - 25#

PRE-TEST INSPECTION

{MAC 52-52701-265 _.__.PARTNO. NAA 20.._.____160-_I

.^ &01
TEST NO. 2081ou-SHEET 9____F_380

Reference:

7.2.1

7.2.1.1

7.2.1.1.1

7.2.1.1.2

7.2.1 .I.3

7.2.1.1 .&

7.2.1 .I.7

7.2.1.1.8

_L_C SCD 52-52701, Revision F, paragraph 6.2.2.1

Pre-Test Inspection - TCA #2

Test Procedure

Verify that the TCA is of the proper configuration and has

passed the Acceptance Test of Rocketdyne specification

RA0220-35_. Only the TCA's that comp_vwith the above

requirement shall be accepted for DAT.

Record the Rocketdyne Part Number and Serial Number of the TCA.

Record the Rocke%dyne Part Number and Serial Number of the

oxidizer propellant valve.

Record the Rocketdyne Part Number and Serial Number of the

fuel propellant valve.

Record the McDonnell Part Number of the TCA.

Inspect the TCA for visual evidence of damage or deterioration.

Comment on all visual defects.

Braze propellant valve inlet adaptersto the fuel and oxidizer

inlet tube stubs as defined in Rocketdyne Process Specification
RA0607-009.

Perform Weight Determination of paragraph 6.6.

'_CPAREO [_Y: /_./' " D_'IE

• _'" ° " " a

CHECKP__ L]Y: DA_E

FOR_ 608-B-38 NEW 6-63

P,,.-15o 19-2

AF-?ROV.'-"0" FOR r,IAA: OATE

,,i .,.

321.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T}iRU:;T CHAFIB_. ASSE}:Bi.Y - 2_# _ PART NofMAC 52-52701-265 __
' " "LNAA 208160-61

O- 01NAME OF TEST i-'hI-:-TEGT" I}iSF}'.CTICN TEST NO 20E_16 _HEET 920F 3'SOl
. ., i ! I i

7,2,1.2 Test• Data - TCA _'2

7.2,1,2.1 Component Identification
Oxid Izer

Component Name TCA Valve

HcDonnell Pa_ No. ,t_'5"?-701-Z_,tf

Fuel

Valve

Rocketdyne Part No'._._O_,.&o-{l407-_S:ci zi-b 7_ _.0

7,2,1,2,2

Component Serial No._tZ3_ _____0

Inspection (Reference paragraph 7.2oi.1)

4Oslc/_,_i! '

7,2,1,2,2,1

7,2,1,2,2,2

_e TCA was inspected and found to be of the proper configuration

and had passed the acceptance tests of RAO 220_. ,. y_

(_._or _;o),
8

Propellant valve inlet adapters were installed on the propellant

valves per p_raEraph 7.2.1.1.7 YE_ (_or No).

"/.2.1,2,2,3 Inspectlon Remarks

"r

;PREPARED,•BY ' DArE P£RFORME0

.... hv,,,,:t

FORM 608-B'39 NEW 6-63

8Y AIE WITNESSED FOR NAA' • 'DATE'C£RTIFIEDFOR IMcOONNEEL OATI

• /,"3."//1_. ]Z'/ll" ,/1, . ,,,... ,._____.,.___,_,,..._

322 R-13019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

"R_P_REO2_t _"_E
PERFORMED BY

_> _ -.:.

F,g_.M uOL-.q-3_ '¢LW 6-63

R-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
i ,,

THRUST CHAHBER ASS_IBLY - 25#

TEMPERATURE SHOCK

f MAC 52-52701-265

PART NO. l NAA 208160.-61

208160--_OH1j T 94 nF 380TEST NO. S EE ....
,, , ,,

Reference:

7.2.2

MAC SCD 52-52701, Revision F, paragraph 6.2.3.7

Temperature Shock - TCA #_

7.2.2.1 Test Procedure

7.2.2.1.1

7.2.2.1.2

Place the TCA unit in a temperature chamber maintained at a

temperature of 185 +SF.

Expose the TCA to 185 +SF for a continuous period of four hours
minimum.

7.2.2.1.3 Transfer the TCA unit to a temperature chamber maintained at a

temperature of -_0 _+SF.
NOTE: Throughout the temperature shock testing the transfer of

the TCA from one temperature chamber to another shall be
accomplished within a maximum time limit of five minutes.

7.2.2. I .t_

7.2.2.1.5

7.2.2.1.6

7.2.2.1.7

Expose the TCA unit _ _0_ for acont_uous period of fo_
hours mlnim_.

Repeat paragraphs 7.2,2.1 .! through 7'2.2.1./4 two more t,imes.

Allow the TCA unit to return to room ambient t.emperature.

Within one hour_°, following stabilization of the TCA's temperature,
begin the first o£ the following procedures. The t@sts shall
be carried through to completion without delay. In the event of
a structural failure see paragraph 3.6.

?.2.2.1.7.1

7.2.2.1.7.2

Perform Propellant Valve Proof Pressure and Leakage Test per

paragraph 6.1.

Perform Thrust Chamber Proof Pressure and Leakage Test per

paragraph 6.2.

PaEPAnF'° BY: g/ 4//,o°_SE. Adams

CHECKED OV: DATE

FORM "608-8-38 NEW 6-6 3

AI_OVED FOR NAA:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHAMBER ASSE]4BLY - 25#

T_P_TUR_ SHOCK
MAC 52-52701-2.65.PART NO. NAA 208160.-61

A01
TEST NO. 208160..SHEET 95OF 380

7.2.2.1.7.3

7.2.2.1.7 ._

7.2.2.1.7.5

Perform Propellant Valve Electrical Resistance Test per paragraph

6.3.

Perform Propellant Valve Dielectric Strength Test per paragraph
6.&.

Perform Propellant Valve Functional Test per paragraph 6.5.

-C:H-_CKEO"OY: " &

_!:/Y/:,,..,:_- -'/+',..-<_il"<'
f-O_M 6O8-B-38 NEW 6-63

DATE
A_ _1 _ _O _ McDONNELL: . -DATE

R,-..15019,--2 325'
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TItP_UST CH_'B_ ASSE_,[BLY - 25/./

NAME OF TEST T_,:P,-_-_ATURESHOCK
...... ir .... • i

7.2.2.2 Test Data - TCA #2

No rMAC 52-52701-265___PART t NAA. 208160-61

_oI 96TEST N0.2_0,9160- SHEET OF 380
I II ' J , ,

7.2.2.2.1 Component Identification

Component Name TCA

McDonnell Part No.

Rocketd;,,ne Part No.

_-_gz 7¢/-26_

ZoSiGc-G/

Component Serial No. 4_8 Z:5_

7.2,2.2.2.2

7.2.2.2.2.3

7.2.2.2.2.&

Temperature Shock Test (reference paragraph 7.2.2,1 )

The TCA was placed in a temperature bhamber where it was exposed

to a temperature of /E_ _(185 +_F) for a time period of

;. L_">-,_'/ . ' ;:" .¢'7._,(? ,,_/- o.,#p,,9.

The TCA was transfer ed to a tempe_z%ure chamber where it was
exposed to a t_q, erature of _ _o" F (-40 +SF) for a time
period of ___j_(& minim u_hours. Transfer time was less

.than five ma/_utes,_ /£;_(Yes or NO)_a

exposed to a t, em,p erat,_e o_'_/5_:_ F (185 +SF) for a time

period of _ f__(fT_4 min'zmum_) _ou_s. TransYer time was less
than fz e _. V_.4.C_:</_or t_o) ..

The TCA was transfere_ _:a_mperature chamber where i_'_s

exposedto a _rat_/or__; (-40+_) fora time
periodof _=___(_ =_T_t _b _er timewas _s=
than five minutes V._x (Yes_6_o)

• 6L_,,_:_,_

FORH 608-S-39 NEW 6-63

OAT_CER)'IFI£O _'OR UcOONN£LL O,_T_
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OIVOb'ON Ow'NOferl_ AM¢O_,CA_ _VIATION J_C

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.2.2.2.2.5

7.2.2.2.2.6

7.2.2.2.2.7

¢MAC 52-52701-265
THRUST CHAMBEp, ASSkT'BI,Y - 25# PART N0¢ 208160-61 --

NAA (_|

TEMPERATURE SHOCK TEST k<) 2081 _O-4SHEET 9___7OF 38___0

_ r,, _,r r,,t,_ 6:17,4/.l _ : ;_ l _ ".;#
The TCA was transfered to a tempe_L_" Chamber where it was

exposed to a temperature of /_._, F (185 +SF) for a time period

Of 4 _X_2_(A minfi_"kum)hours. Transfer time was less than
Zive minut_ -_) (Yes or No) .s-zo/'_,,,.,.,_ _,

Tne TC_ was transfered to a tempe_e ehambere where it was

exposed to a tez_. vature of -4c _ F "(-AO +SF) for a time

periodof _ _(_ _u_) _o_s. _sfer t_e _=
less than five_/m, utes. YE%, (Yes or No) .

Inspection Remarks

,l.i _ ,,,./_"_" .__.

PREPARF.D BY 0ATEJPERFOnME0 BY
E. Adams I

-_ _o/- I __ _
! F'Xt- (-_

FO_:.,_B-39 NEW 6-63

|_,- 15019-2

O_TF.Iw=TNES_-FOR NAA _,TE_CF...RTIFIEOFOR McDONNELL OATI

I-__,_,, © I>>/_ ....._,,,-
I- ,I/ _ IVERIFJ'ED'BYUSAI= DATE

327



A OIVIlliON O _r _lOfIT_ AMi[_ICAI%i AVIATION IN_

R
D

D
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

MAC 52-52701- 265COMPONENT NAME TP_UST CH,'._;'BEI: ...... _iv _ 2_# PART NO. NAA 2C,3160-61

_MEOFTE_ _o_T_ S.CCK TEST_ 203160-_SO.lCCT98OF38O

7.2.2.2.3 Propellant Valve Proof Pressure and LeakaEe test (reference
paragraph 6.1 )

P_oof Pressure

Time Duration

Leakage
Voltage (26 + 0.5)

inlet Pressure

(5oo_o). •
Time Duration

(5 =_u=)

Leakage Rate

(2.2) =ax_.=)

Inspection Remarks

Oxidizer Valve Fuel Valve

,:_1_ /i. . "- ":.

@_...=_u_o=_.4' _,,_o,

_,( - ...t@ _eo scc,; O,# scc..

_oNE

FORM 608-B-39 NEW 6-63- : ..... .._

328

CER'[IFIED F/_ 'M'cOON_ELL OATI

R-15O 19-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

rMAC 52-52701-265

COMPONENT NAME THRUST CHA',:BER ASSE]-;BLY - 25# PART NQ.tNAA" 20-3160-.-61
. /.01 C

NAME OF TEST TETP_G_ATURE SHOOK TEST NO. 208160 " ")9 380"SHEET__OF__
II ' ii l _[ .... _1 III I iF r _ -- Jl i i I

?,2.2.2._ Thrust Cha_er Proof Pressure az_d ]_Eo test (re£erence
paragraph 6.2)

Prc_£ Pressure

Pressure

(392 +10)

Time ._ation

O _.25) ..
Voltage (12._2.0)

Ins_ction Remarks

I e,_/+',_s_e_,@

/

Ist App_f,_.on

°

2nd App_ion .

._ _t_

.....J/__._h<:v_c _- -op

PREPARED BY OATEiWITNE$SE0 FOR NAA OATEICERTIFEO FOR McDONNELL. DATE

I .._r,__'1. . tE-"N IVF.mE,£O BY USAF ()ATE

F_!'/'_"_'_"_ I¢-_°_,,'-- _,/_

OATE t PERFORME0 BY

F >.t _,'/

FORM 6o81_739 NEW 6-63

R-15019-2 329
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& t3gVllION OF NOl*r_ A_¢HiCa_,_ _VlATION i_(_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,

7,2,2.2,_

TFr_.JST _HA,._,_I ASSD_3LY - 25// PART NO.J'MAc' 52-52701-265
NAA. 20_160-61

• . 'oi I00 380__ TF _" NO,.2C,_I60-'_HEET__OF__

Propellant Valve Electrical Resistance test (reference

paragraph 6,.3) ..,

_v_o=e.tal Te=perat_ TO" (70+,oF)
Resistance

Oxidizer Valve

Fuel Valve

Resistance

Oxidizer Valve

Fuel Valve

Inspection Remarks

A el B .. "¸ "

: Yes or NO _ __)

" _J_ _/. 7 ohms (AcceptableYesor NO peryesFigure 9-_.,.
C-D

1,o =_x_um)

PREPARED BY DATE PERFORMED BY DATE WITNESSED FOR NAA' {:)ATE

_-.Ad_= _"_"_ @-w_¢
r'_l i

FORM 608-8.39 NEW 6-63 ,/

CERI:|FED FOR _JcDONNELL {)ATE

VEI_IFIED. BY USAF C_TE

350
R-1 .";.019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.2o2.2,6

_.-,, - f MAC.. 52-52701-265
'_L_UST CHA],_;_t. ASS.,,..BuY - 25# PART NO.L NAA 208160-61

60 &01TIC.'PE,RATURE SHOCK TEST NO. 2081 -'SHEET lOaF 3_O

Propellant Valve Dielectric Strength Test (reference
paragraph 6.&)

_qxid!z..er Valve Fuel Valve -I

i Voltage Current Vo!ta_e iCurrent

: Volts :.llcroamps Volts IMicroamps

" ',5oo_o 5oo==. 5oo_o I 5o0_.x,

_O- ...... ._ - _,_

Inspect£on Remarks

: f

_- -'/H_I _--_-,- _¢
E. Ad_ I- I ^ -_ -

• I _-_._G.
- , ......... J ,'-_...... ._' /

FORM 60-8-13-39 NEW 6-6 3 -V C

R-15019-2

WITNESSEO FORNAA

1_/_ _

CATEIcERTIFIED FOR McDONNELL GATE

_._. ,.'.'1 VERIFIED BY 'usAF {W,TE|
,'_ . #

_I



OtVtS*ON Of r NO_TM AI_I[MICA_ AVmATIOh* |NO
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DESIGN APPROVAL TEST OF COMPONEi"|TS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TI{EUST GI'AI_ER ^_ "_-wlcv..... - .... :.,- 25#

TE: 2ERATURE SHOCK

f MAC 57-577'71,?&5

PART NO. t NAA 20S160-61
,., ' 401

TEST NO. 2'-'8160"SHEET_OF_

Deviation Reque3t:

Eue to lack of zener diod_ran functional test

(paragraph 6.5) wlthou% a diode for closing response

time for Unlt #2.

Recopied from origi,=al request dated 21 August 1964. "

// X;.L.Ga_ f/,_--.---" _.
F_C Englnee_Ing

R.A.Cole

Gem_nl DAT-RAT Unit

/.Z.- 2./-('9..

-FORM' GOt_'G-3 (-NEW 6-63

352 P_-15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

_t"- ' TCOMPONENT NAME,..THRUST CHAMBJ_LAoJF,I,_,.,Y - 25#

NAME OF TEST
I

7.2.2.2.7

TEMP_ATUKE SHOCK

PART NO,[ MAC. 52-52701--2E5
"l naA.. 2_,6o.._(

"TEST NO. 208160-_'OI_EET 102OF
I I I I |

Propellant Valve Functional Test (reference paragraph 6o5)

--- , • ,

PREPARED BY
_. Adams

Ambient Temperature

(?0 +10)
Inlet Pressure

(_oo*,o for "pull-i,")_,_, 7._• Opening Voltage _d7 VDC

(16 maxim=) _ @Inlet Pres=ure - (_ psi£
(zero for "drop-out")

Voltage _ @ ._J, 2, VDC
eO

" 0ATE PERFORM[0 BY OAT[ WITN[SSE0 F0R N"A .(((00 0AT'[

• _, ,_ _,,..,-;......," ,_-_1-_4 _c._, .'<_ .,-_

380

Oxidizer Valve Fuel Valve

Response Tt_e _=. _) .... _
_ _ i_nt T_rat_re

(7o +1o) .,., ' .... .,,
Energizing Voltage " /\ ' ,_ VDC :?,_'.i__. VDC " ";

(2_ .o. _) /<_,_.._, . _,_'---:-_ _-::1
Inle_ Pressure _/_-=" l_ "r''_ _-j_3 63 psig "='"_' _,_a_ psi_/-._
(Soo+,ofor "_Zl-m,,._:_ ,_ _ -, ' ,_,,_::._ _
Openzng Time ,_ ,/.'-r',7,0(--,)_'/0seeonds'<:'P.'; 003_" seconda..<.i_

(,.erofor"_omouu,).!_.___×_%<_..... o ...__ _ _._!
Closlr_ Time " _ "7_-_.00/8 second_oN_ ._@/7 seconds ._

(OoCO39=_x_a_) .... ".-._

;:!:_.)G VOC.-_

Inspection Remarks ............ .__.............. p ..............................

...____...._._...._.____.___®.___..................
CER_,IFIE%'FO_ Mc0"ONN_LL f_TE

/_" " ;_ " "_/_ ,_'-- I- _-"-_
V,F_RIFIEDBY USAF' '' DATE

_--ZSOZg-2
333



PREPARED BY

._ ....
PART

SET 25# TCA Unit #2

DEVELOPMENT LABORATORY TEST REPORT
pAG! r- . _OF

t.AI TEST NO.

EWR NO.

595396
...T.o. 208160../ol

S/N 4058232

,Ac;LiTv p.o.s .*TR

!ENV.LAB.C. £. 2061 8-21-.,64
_.,,.,.o,.-,-,_s.,.£OST TEMPERATURE SHOCK
FUNCTIONAL

U

0 [ILKZE _ _L_

s/_ 4o5z<_6c

C JRR_NT TH&CE

()£E_IN,] TI_)

)rilor hal I ns/om

V _rtica L = 5C my/c_

R aqu&re ne__ = O.!3065 s_c/

"A=tu_l, = 0.3(3/,0s_c

ma_

I

t: ......._!1

• _

........_;t_--/T_'?"' ,- : ;%; .......................

+ ii _j_ ......_..........+ii_+J

I II I I II III

V OL_ &GE T_ _C_

]4or_o_tal = 0.5 t_s/cm __

Vertlical 2¢ .'_/¢s

eq_[remezj O.0_5 s_c/ma_

ct_ _i O.00" 8 _ec

• + ,I

i
I I, , , , _ i .I , _ , , i I

-I I ! I I

_;_ , _ , . . ",_

I!: -]

I I I I 1

I

I

I

I

I

I

I

!

I

m

Fo; +_r.6r_-_'-67 "]ew ].-oq . 33_ R-15019-2



IlO f._I,_ E TX)¥1_¢ E

DEVELOPMENT LABORATORY TEST REPORT
PAGF OF

lAB T"_T NO.

g

I

I

le
!

PRm'PARIrD lily IrwA NO. FACILITY PHON Ir DATI[

J. Lally 595396 ENV.LAB CP 2061 8-21-64
PART

,A.T.O. 208160--61 TY,_o,T.T Post Temperature Shock
SE7 25# TCA Unit #2 S/N 4058232 Functional

i

I

I

I

I

I
I0

I

II

B _rL':on:al = 1 1_s/zm

V,,r'h!:_a'L = _¢_v/:m

i%qu .re]

A_;tuii

V(,LT,.GE

H, bri:;on_

V,,rt:Lea

_lu:.re_

A, '.tu_L1

_en

TB ,CE

T ME

= 0.()06_ s,

= 0.()033 s,

,al = O. m:;/c]
I

= 20 v/,_

_UE _ V.%LV

'/N 40756 ) S/_40 _5152

I I I I I 1 I I I I

__ __,__'_ i.
m

#

i

I i i i i I I I

_.:_ _ _4__ _,_.--_,.._ _ _ ................

_

I .::!..................S_....
%!

g

O
U

4

For_ 6c_n---6v "_ow " 11-15019-2• ,. 10-o_ 555



ROCKETD¥_E
A OaVlSoOl_d O_ NO_JaT_ AMEIr_IICAN AVIATION ONC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND .MANEUVER SYSTEM

COMPONENT NAME THRUST C_(BET>v,, h$C_T,mT,Y - 25#

NAME OF TEST _.._dT, SE SIGNAL !'I.T_'r'c'.H

,, i ......

Reference: MAC SCD 52-52701, Revision F, Paragraph 6.3.1.3.2.2

7.2.3_:__.,--_u!seSi_n_.lW._.dth:.TeA_ "___23
_.2.B.l.l._'_nstall the TeA in the pulsing test fixture and insure that _X3_

• all connections are p_operly sec_ed, vl a:_ J'_

wT.2.B.l.l._isually inspect %,he p_.ope].lant feed system for possibl_;ak-j_c,:_._.

7-2-3-i.3.}! _9A_just"I' the nropellant tank _ressurizing sMstem to obtain TCA
2WC_'_*_/---" - nominal" in],t _ " in "'

-_esizn prens,_es specified Paragraph 6.7.
-li_I

7.2.3.1.1.J_Activate the altitude chamber to attain and maintain a

simulated presm_e a!+itude of i00,000 feet or 6rearer. '_:;;'_

7.2.3.1.1.5 stablish a valve energizing voltage of 26 + I VDC -_a _'_

7.2.3.1.1'6_djust_ the TCA electrical control system to fire one (1) _ ,_

_,_" 2.5 second continuou_ pulse.

NOTE: Use procedures outlined in the operations manual of

7.2.3.i.1. IStart Recordir, g ir,str_mentation. I:zz'_

7.2.3. i. i. 8_,,__nergize.... both TC._ _?......-_3._ntvalves simu!ta'_.eous!y to fire

the TCA for the r_!.-,e _x,ration set in Paragranh 7.2.3.1.i.6_2 _,,;

7.2.E.I.I.9'!:_, Be-energize both pr,_pellant valves simultaneously.
' _,/ _, _ __4

PREPARED BY: _- /-/ DATE

E. _,.'._._ _.0-26-64

_CHECKED BY:

-J .,/-_i_-,_IX
,x

rhht_ F'_O _ --If ..... t /_

r_Jr_,vl OUO-U-_O NLW O-O_

APPROVED._//"/._FOR NAA : .DATE A_P_F F

336 I_-15019--2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TPRUST CI'A_!BI'R,,....=_..='m'v_ 25#

D_ULSE SiG:;AL "!]]_TH

MAC, 52-52701-265PART NO. NAA 2081_-6,_

TESTNO.2081_o-_O_ETlO_,oF_A_

7.2.3.1.1.11 _..- dJust the TCA electrical control system to fire 20 pulses of

11 milliseccnd_ du .... _on at 3 sccond periods. _i_2z_ ,_-L

7.2.3.1.1.13 X'."_" ire pulse sequenco.

7.2.3.1.1. op recordlng instr_uentation. _z 2_ _ "_

7.2.3.1_I. _[_ Repeat steps 7.2.3.L.122 t._rouzh_.. .,. . . 7.2.3.1.1.14 for 20 pulses.

of 15 milliseconds du. ation a_, 3 second periods. 0_ ,,, CJ) _'/_

7.2.3.l.l.l&'_J,_e=t steps 7.2.3.1 .i.12 tkrough 7.2.3.1 .I.14 for 20 pulses

' i_f 20 millisecond duration at3 second periods. =it Z_ _

7.2.3.i.i.I_"_,_ Repeat steps 7._.3.1.i.12 through 7.2.3.1.1.14 for 20az_z'_ "_-,_ G{
"i _f _0 =_.ll_econds duration at 3 second periods, Pulse =_h

i7.2.3.1.i.18<_" Repeat steps 7.2.3.1.1.12 through 7.2.3.1.1.14 for 20 pulses

, (_c_ of 50 millisecond duration at 3 second periods. _ z@t _iI

7.2.3.1.I.i_-_. Repeat stops 7.2.3.1.1.12 through 7.2.3.1.1.14 for 20 pulses

_at lOO=_Uloocondd,=_tionat 3 seco_periods. _=,_ ..,,_ 6
7.2.3.1.1.20 Discontinue testin 8 and rcmove TOA from test stand per

p _.-ragraph6.7. @
7.2.3.1.1.21 -. rform decontamination per paragraph 6.8. _¢_ _'_"_ _z

7.2.3.1.1.22 Reduce data per _! 4388-4040 to determine pulse width requirecl

for MIP of 0.25 lb. S_ total impulse.

CHECKED.BY: • OAT;' i _/

,_--'.'f_...-,..-.._--w,,,,,I /_
FORM 608-B-38 NEW 6-6 3

recording instr_:entation. _Z z'_ .

)

m

B

B
_AU." L

I_-15019-2

• /\,

/
337 ,_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

'_IRUST CHAXd;ER ASSE_,_LY - 25#

IHPULSE SIG_LAL WIDTH

[ MAC_.52-52701-265
PART NO.I. NA A 208160-61

TEST NO. 208160-_OHIEET 105OF 8_

7.2.3.1.2.

7.2,3,1.2.1

?.2.3.1.2.2

?,2.3_1.2.3

?.2.3.1.2.4

?.2.3.1.2.5

?.2.3.1.2.6

?.2.3.1.2.?

?,2.3.1.2,8

?.2.3ol.2.9

?.2o3.1.3

?.2.3.1'3.1

?.2.3.1.3.2

?.2.3.1.3.3

F_Ise Repeatabillty Test (Room Temperature)

Prepare facility for testing per paragraph ?.2.3.1.1.1
through ?.2.3.1.1.10.

Conduct 20 pulses
7.2.3.1.1.22 with

Establish a valve

Conduct 20 pulses

Establish a valve

Conduct 20 pulses

of the pulse width calculated in paragraph

a minimum pulse period of three (3) seconds, i
I

energizing voltage of 22 _1VDC.

per paragraph 7.2.3.1.2.2.

energizi_ voltage of 30 _1 _.

per paragraph 7.2.3.1.2.2. • °

Discontinue testing. , "

Review all raw test data to verify satisfactor_vquality o£ all
recorded data.

Reduce data per SEM4388-4040.

Pulse Reneatabilltv Test (High Temperature) "

Install Iron-Constantan thermocouples on the TCA inlets

and the TCA inJector manlfold.

Install provisions for heating the propellants and the

TCA injector to 160±5 F.

Prepare facility for testing per paragraph 7.2.3.1.1.1.
through 7.2.3.1.1.5.

I
I

i

J. A. Ganger __

PORH 608-B-38 1 _'63

REVISION __C_L._P% DATED / "_# "" 6"-.._"

338
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_OC_ETDY_E
A OlvtlblON OP NOmTM AMCm0CAN AVOAV¢ON 0NC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

:OMPON_T NAME THRUST CHAHBER ASS_BLY - 25#

NAME OF TEST II_ULSE SIGNAL WIDTH

PART NO.

TEST NO

MAC52-52701-265 :
208160-61

7.2.3.1.3.6

7.2;3.1.3.7

7.2.3.1.3.8

7.2.3.1.3.9

7.2.3.1.3.10

7.2.3.1.3._

Heat the propellants and the TCA injector %o 160 +_ F,

Conduct 20 pulses of the pulse width calculated in _aragTaph

7.2.3.1.I.22 with a minimum pulse period of three (3) seconds.

Establish a valve energizing voltage of 22 +_I VDC.

Verify that the propellants and the TCA injector temperature

are ,6o F.

Conduct 20 pulses per paragraph 7.2.3.1.3.5.

Establish a valve energizing voltage of 30+1 VDO.
% 4 wm

Verify that the propellants and. the TCA injector tamperatuures are

F. ..

Conduct 20 pulses per paragraph 7.2.3.1.3,5.

7.2.3.1.3.12

7.2.3.1.3.13

7.2.3.1.3.1h

7.2.3.1.3.15

Perform a verification test per paragraph 7.2.3,1.1.5 through

7.2.3.1.I.I0. .

"Discontinue testing. " """

Review all raw test data to verify satisfactory quality of all

recorded data.

Reduce data per SEM 4388-4040.

.Pulse Repeatability Test (Low Temperature)

InstAll lron-Constantan thermocouples on the TCA inlets and

the TCA injector manifold.

1%-15o19-2 .339
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A OI¥1S*ON OF NORTH AM[RICAN AVIATION. *N¢

' D
DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

/ "MAC 52-52701-265

COMPONENT NAME ,THRUST CHJ4MBERASS_IBLY - 2_ PART NO. t _

NAMEOFTEST , ...... , ,TESt.O. SHEET.'OF ,

12.3,1.h.2 Install provisions for cooling the propellants and the TO£ ' I

mw injector %0 20 +_ F. D

7o2.3.1.4,3 Prepare facility for %estinE per paragraph 7.2.3ei.I.1 ; I
through 7.2.3.1.i.5,

7.2.3.1.1i.4 Cool the propellants and the TCA injector to 20 +5 F° " D I

7.2.3.I.h.5 Conduct 20 pulses of the pulse width calculated in . .

paragraph 7.2.3.1,I.22 with a minimum pulse period of :!
• , three (3) seconds. . D i

7.2,3ol.4o6 Establish a valve energizing voltage of 22 +I VDO, .

7.2.3.1.4.7 Verify that the propellants and the TCA injec%0, temper_atures" ' I

are 20+_ F. . . D

7.2.3.1.4.8 Conduct 20 pulses per paragraph 7.2.3'1.4.5; ": ' I

7.2.3.1.4.9 Establish a valve energizing voltage fo 30 +i VDO, '_'

7.2.3.1.4.10 Verify that the propellants and the TCA injector temperatures I

are 20 +,5 F. 1. D

7.2.3,1.4.11 Conduct 20 pulses per paragraph 7.2.3,1.4.5. ' " ' _i !'

=_.2.3.I.h.12 Perform a verification test per paragraph 7.2.3.1.l._,%hrough i._

I 7.2.3.1.1.10. '

7.2.3.1.4.13 Shut down facility per paragraph 7.2.3.1.i.20 and 7.2.3.1.1.21. I

7,2.3,I._.14 Reduce data per SD( 4388-h0ho.

• NOTEI Impulse Signal Width Tests are conducted primarily for • I

information purposes and failur_ to pass this test does

not constitute a failure of the TCA. , ;i ," 0
''CHOKED £ _: " DATE ,.,.

_z_zg-2
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IN,!'FRNAL LETTER

North American Aviation, Inc.

TO

Address

Those Concerned

SUBJECT

IL 4388-5309

DATE 30 December 1964

FR_-_ Gemini DAT-RAT Unit

Address D/896-388

Deviation to Specification 2C816C-401, Design Approval

Testing - 25 Ib OAMS TCA, P/N 208160-61

This ]L authorizes the use of fac:lityverification

tests prior to a hot fire test series. This verifi-

cation, while hot a requirement, may be conducted

provided:

I. The test(s) duration does not exceed 3 seconds.

2. At least h5 minutes are allowed to pass prior

to further testing.

Results of the verification test, if conducted, are to

be aoproved _v the cognizant Ge,_tlni DAT Development

Engineer prior to future testing.

MAC Engineering

/ _ -30 -J/_

Gemini DAT-RAT Unit.

E

' "_,.-1_019--2I

J
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DESIGN APPROVAL "TEST OF COMPONENTS

FOR THE ORBIT ATTITUO.':'- AND MANEUVER SYSTEM

McDonnell .Part, No.

Rocket(Lvue Part, No,

Component Serial No.

Accumulated Acceptance Test_.F_lng T£me, oecond8

Throat Diameter, inches
(Average of four measurements}

Nozzle Exlt D2amoter, _uches

_£trogen •
Tetro_t_le

Sample Specific Gravity " I _lTd d.O" gE_. " "I• ..... _ . . L.2

Met I_I Spoc. Rcquirements (Yes or No) )/c- ' I• . :.... . ...... ... . . _-_ - ,X r,, _.
F;re:P_.rzOsv .... o_Te:I _-_ _Y "'_tEjwrrnzssF.O _or ,_a' I_t_lcr.3t,_Eo For t,_cDO_Ll. ' c_td

z. A_= - - • . • ,,_, '_/_. ; _ _./,_, ,, I.__._'_L_ I ._, _J,-, _f..l_,-..,,t _._._,-. _._/
"f:l. _./,:/_._l . . I ). _/_z_ _¢g:;Iv_,_,__. _1
.. i _'l._'V_l '_"J _' _-"1 i_, ., I

"o_J_6o8-B-39 _._Ew6-63 "

:T=2 R-.]_]9-.2
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INTEPJ_AL LETTER

North American Aviation, Inc. DATE

TO Inspection
Address D/554-944

FROM

Address

SUBJECT Deviation to DAT Specification 208160-401

i ii i

IL 4388-5299

21 December 1964

Gemini DAT-RAT Unit

D/896-388

It is hereby authorlzed that the Initlal testing

phase of the Impulse signal width tests (paragraph
7.2.3.1 of DAT specification 208160-401) on SE7

25 Ib TCA Unit #2 be repeated.
l

_he initial data is believed to be invalid.

Gemini DAT-PAT Unit

_/J. D. l-_av
" HAC Engineering

I,..--15o19-2 yt)
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME. _T c_ Ass_sur -25//

• °

IF=PULSE SIGNAL-WIDTH

' m., 11 :

Test Dat_ - TCA # 2

Component Identification

C=nponent Name

McDonnell .Part No,

Rocketdyne Pa,_ No, ..

Component Serial No.

Accumulated Aoce_ance Test Firing T_nep deconds

Nozzle F_t Dlameterj inches

Propellant Samples
_£trogen
_etrox_e

Post Test

2 ._/,, o

Sample Date

3ample Batch Number

Sample Specific Or_vlty _, F _

Met Mil Spec. Requirements (Ycs or No)

_..m_=e " _ ) ,'_h'__ _' . - • _/Z,, ./_ Ir _ _o_. I : _ ,,,. , '_ I__.--,,,,, _!

- , i i i i i i i i / II i _ "111 i

ro_ _-_ Y,n_ _

P,--1_19-2
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I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR "rile ORBIT ATTITUDE AND MANEUVER SYSTEM

"_usr c_vam Ass_z_r- 2_#
zv,_rsEszoNAr.,um'H

Co=pen=at Zdentit£oatio=

co=pe.e.t N==, o_-_. 7-0_/

ii • i

,, , ,, i i

S_mpZe Spot,rio Otavit_
• " :e ,

Ilot l_il Spoo; Requirements (Yes oz' No)

I _/ 4_4• I _...'3:._.,,._,,._ I _.,? A" :I Y' I,,_,_,F,_,,,.,._ _ _._2.,_-,_
i___.2.""'-I"_/_/._°_,1 :,,_ ,..I .... _ ,

m

R-15019-2 • . +,_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM D
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A O*vis|c)t_ O_ NOAT_ AM_f_ICA_ AV*&T|ON. *N¢
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CPJ_J.3ER ASSE:._LY - 2.5#
COMPONENT NAME

INPULSE SIG:;AL "WIDTH
NAME OF TEST

MAC- 52-52701-265PART NO. NAA. 208160-61

TEST NO. 208160, S/_ET__OF__

In 53a8-6267

Deviation Request."

25 ib GT_Vm,'I ]]AT U£_IT #2 (P/N 208160-61, S/N 4058232)

shall be returned to SSFL to complete the DAT Test

program, following the OFR (No.32656R) action. FAR

action will be continued after the completion of the
test program.

Recopied from original request dated 16 January,1965.

/ James L. l_vr4@e/ni_-
r _AC Engineering Gemini Da_

--_5 --- _"- Engineering

FORM 50_5-'B'-3-( NEW 6-63



Sample 8pocifio G_avi%y /. _O
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C,, _'71".

|<or, l-til 8_o. P.cqut.remen_ (+o= or lto) ,VE-_._ . ff_'-_

"+_/4."1/]_/+'4 I "", % - "- I 4 of/+;.Z[</ ./_'.-.-AjV_R-it-+ifr, O-f3V<6_,-,/ " I_TEI
'. "" I ' s '+/+-'-<-'-1,.-'7 , ,u, <'-+"1 - ..'+" " I
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,/_,,._EoFT_
-/.2.3.2

7.2..3.2.1 _5
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

'r}.nRttsTCHA;,_ ASSDmLY - 25//

IXPULSE SIGNAL .WIDTH

I ,';,1,, I '

Test Data - TeA # 2

_=mponent Ident'i_icablon

Component, Name

¢Donnell .Part, Ne,

Rocket_yne Part No.,

I ! ii

f MAC.. "52-52701-265

PART NO.,_NAA 208'1"60-61
/_01 7

TEST NOt.,208160_SHEE T ]2.O'dF380
I III 'II I .--

• °

_'d t7

q-

2o f/No- 6,I

Component' Serial 14o, .._0.S"_.2.3-.2.

A=o=_ Aooo,_o.Teat'_'_.,_ T_o, aoo_d,,#g.o7 '_

Threat Dia=eter, inches
(Average of four measurements)

2._dl

. _,.,_3 .Z

N_.trosen
Tetroxide "

/ / -

/-32-_/

'i
• i

I

• i
"1

!

I'[ot l'[iZ SpeeD Requirements (Yes or No) Y(_'-S._ V',_'.5"/

..- _ . -, , . ../._E. Ad_m_ . _Ls" - . . .. _/_zi .. ,,, I_.-_..__,.,. I ... ,_,, ,_..L/._.,_x_,°,,_
I "_M #//dc,, I , , - I /lu. /_._ ."_Av_mF_o_v_sA_" _T
I ' "' I"_I'_7- .,IC/,''_ _'I _"'o,>"
_,-o_ ¢x.,_o-u*3__[w _-_

11-15019-2 ' " 351

• ,•" i

Sample Specifio Gravity

•,._._.2._© _e_,,_nt s=,,zo.
_/=_- "I

._7_ample Date ,,

3ample Batch Number

_ample Temperature_ F

Nozzle Exit Diameter, inches

•,?,'fo. .,-
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t. .j

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONClSEoUSE INK

Serial No. _/<_._ 8o.t'_.

Dwg. No. R 0_/((:>- _'f

Model ..¢E '_

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY •
DCP Ent'd
No. By & Mech. Lead- Imp.

Dote & man & &

......... _ T .Z.L_ .$5,_'./-- .... Dote Dote Dote

i

H,e _,c.o_ 4..,,- fo_,._; ,%:, ,.f _,_ ;,":.c./9". 7-.Se ,_/_-/ _l_..:,,z_ _+.__ I

-_/_/_._ _/_/,,,_...__ L_Z./__._J_ ,._,._,,__- ...... , ......... , _. i

TAKEN ........... )1:1:22 44 _EI;2 2 _, i

"""° .,.,.,..'
I i

TAKEN- " ,9'V._b.,_/_.# 7",,_-,,4/ ¢:_,,vzY " • ,,._-_,_ ,_--__

_" _ ' _._',uo .- !

'1 _ .<_,_,_ _,_ i,',,_,,,-_ s-,._,_ _,_>,_.

11

g

I

I

i

I

I

I

I

i

ACTION
TAKEN

7

_.#o'd _5 as
it t" T I i"_i ). !

Form R 25-U Riv. 12.$7

• .......... _ ....... ,_D.:_:/Z.

PART NO.p.IO_,/_,0. C { _ "/__'i;_.23=1 Z'_'_)_,I_

I

i

I

I

g
I1
tl

[1
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Ent'd
DCP By&!
No. Date

t' )

INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISEoUSE INK

ACTION
TAKEN

Y
@

ACTION
TAKEN

ACTION
TAKEN

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN

Serial No., _"d; 5"_'_3

Dwg. No. ,._.0 _1_o-_,/ ,.

Model .-_ ,_'-

CLEARED BY

Mech. Lead- Insp.
& man & &

Date Date Date

Y.Lo u." L_J_1% l^_ "Fr_,_l# "/'TCN 7"

_;/_._._I
. ,(_) __.

, a.,._ d_-e__
PART NO.

(_ _._ _ ___.-_-__._................
ACTION
TAKEN

©
ACTION
TAKEN

ro,m__.u _.,.,l._;, l_15019-2

,,,vD Jv'_



• . .? °

m_OCKETDYNE •
D*Vlb'Of'_ O_ r _O_T_ AMEn•CA_ AV*ATIQ*W ING

.* °

k
!

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME _{RUST _'[AM3F_ ASSE._LY - 2_#

NAME OF TEST ...__]_..._,L_ESIG!!ALWIDTH T._

PART NO.{ MAC 52-_2701-26_NAA- 208160-6],

TEST No_:O8160"4_j_ELOF.

@

Vol
Te_u, - 70e _Ul_e _mbcr Avg

Signal Widthj mseQ .. /O_.8 /_.___ I___._._/o._" I_._ ).P,_

Linitiou Time, msec ,
Rise ?i._.e 9 nse¢

Effective Firin_ tI_.J.=._e, msec

Cut_Off Tim.e,nsec ...........
Dccay Time_ mseC ......

Shutdown Impulse, Ib-sec
Pulse Total Impulse, Ib-sec

:.'eanSpecific Impulse, sec

T_'ap. = 70 ° • - Pulse Number _..

Ignition Time, msee
Rise Time, msec
Effective _"iring _Ime_ _ec

I/_._ z..>.?. _E,8 _.,,

_-,_) _.Y' _./

:. / _'_& .)(/0 7 ._J.¢,<_

_. _" "7,&
_,_ .____. . _, _-

_, _' _. ,t" _",3
_,_ ).'2 _./..

B

g

I

!

!
i

il
_" ;7 _ ).z.- Avg .

_.;,- z_ 7._ _._
_..a.- _.._ _,_ (._ _'.7 _,,/
z_ _z z./ _.o z_ _./

C_t-Off _L_e, mse¢ /_7 F_ _ _/ _ _)_
Deca7 Time, _eq _ , _.# I #.F _ _ _/

Pulse Total _mpulse, ib-see ._ 3F;_ .:__*_'_"._z_> F .2.'-/9/..= _'gY ._ _'_S

Mean Specil_Ic Impulse, se_ )s_._l//,_,__ /_'5",/ )_'_'._...)_2_'.D27_.'/

.Taup.. = 70° Pulse N_nber _- 3 _/ 7 (_' AvE

Ignitiou Time, msec _] ,_._ Z3 ,g.,_, d.g _._ _..3
Rise Time, msec __._& g./ ._. _ _, 3 >% _ _./_

;_fective Firing Time, msec )_.,____.___._._._..___iL__,_ ___ )_,_-
Cut-Off Time, msec /Z_ :_//._-__2_.9 _.2/,2, /_. 9 )/. _-
Deca7 Tine, msec " _- : _ i : I _.9 1 _._6 ! _ Y 1__ [ :;'; _'" _.

* Ref:ECN NA-SF%-289RI

_u_H OOO-S-3 ( N[W 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME __.T}r_UST _{._..[37_RASSE.:BLY - 2_.._

NAME OF TEST - _.'_tLq_ SIG!IAL I.;IDTH T_T

NOr MAC _;2-5270i-26¢;PART t NAA_2DSI60-6i

TEST No_OSI60-_ET.. OF

Rise ?i..ne, nse__

Effective _Irln_ Time, msec

•3ut_Dff Tim.e, rosec.....
Decay Time, nsee

Shutd_an l_pu!se, ib'-seq '" '

Pulse Tobal L_pulse_ ib-sec

:-;canSpecific Zmpulse, see

.)/.y' ._/,'.7 i /,_.,/ /_._ _._

,J._.___b_ J_i___ -=>-__,_2./5 ,.,+L2/a ./_ _l

Volts =_ :" ........

Te_,p. = 70 ° Pulse IItu_ber ] 3 5" _ /0

• IL_ition ._ime, msee i_2.___ Z_,_" "l.7 _#" Z i

Rise Time, msee l_'_'-J----/_ ....._z___ .__,____ 2.S
Effective _-_in+ n_e, .._ec _9_'_@ 4/.N 3_,_ _/_.m _._
cut-0ff.Tme, mse_ 11%]_ /,_.> /_._z _.,/ 7./_
•Deca_,Time, mseq___ _',_ __.__.____..____._,5" ___.D

/P.&

,/m _,_2

_z_,_

Avg

Z@
_./

Shutdo_m Y_pulse, Ib-sec 147"/" ./z;_5"_ .](-DZ; ,] 9'_ , 2"2_2- ,/_

Pulse To_%l Impulse, ib-sec .].,__2_. J, _2____-__W,_9#_' /-______F2_L___-_.1._'_
Y.ean Specific Impulse_ see __I/_-_i3_Y'_.___2___f_.__[=_/W, S 2- _. F

Vol_s = 26. '......
T_m.9. 70 ° 1=h,tlse _.?unber } 2- _" _ _ A_

IEnif, ion TLme, msec ____u+._.1___7,_ l_ ]----_,--_"-t _';-_-[-'-7;D- ---

R-:s+_-_o,_s_--" L_--______--__--'-_'-_L__'__-E2__3_-_-F-_.-9-F-_;_"-_.-=_-

;_-_o_v...,-_._; ?_, _eL______ _z'_4+-:<z_L%,_.,,_'_-_._w';- "_-I "_'_'_ _'t" " -_---__._i.............."- ['/"--*/"__ _,aCut-Off Time_ msee /0 _ |._Z. t_ - __ ...... :..... :__ • __.___._.'__/__.__
Dec_ ,_..e,_sec .__ _ :___;L_f/_, ___ ___ShutdowuZmp, lse-'_i_'s-se___'-_ " -JD;P+ 13_;;_%;--=_ '--'-:--- - " " - _ - ---- ..... t_- "-+,zJ____.Lz__7_MZ:zY__C J_____ )_

"3-( NEW 6-63 c_,'_0,_4 ]'=_L-- C

R-l_W)19-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATYITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST,

f MAC _2-_701-26_

_ _b _cv_ oAm TC.___; In,_!T2 PART NO._N_ _08160-_i

_'_;LS_ $IG_:AL _'!_Y_-_ TEST NO2__EET--OF__

g

D

B

g

g

!iilJii il
:::::i ....
;T.:_:t ....

:'_T; :|'::

Ti!i
-.-t --

i • • " ' q f ' | .....,AL:SIGI_A_IIml___m.__P_UISS;._OTALZI-,I_..LSE__G_G.._.ST.[_S.,.-*
::i_:::!i::iil::_ii_l_i_!::.:-ilii!-.iiiiil_i_:i]_!i::lii_t::_i_:-i_:_ii_:i_ti::iili-_::l:::::-;f:i:::i.iiI!]i_
..... ;:" ...-_... I , . _ . . I . ', I' "i :. ! :., ............ ':,----'.,"_---i ....
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_-u.,_s,:-:: :: _:--__l_e__.:,-_::::.---t-::::-_::,::::-_:.r-::--.::t:.T-_J=-_i_i.:___i_4_"_ °
-" ' _.____ _','_,r,.,_ ; ; "'" ....... , ....... , ".;e"l .... 'I'_ ......... _ ",T+ ";''-
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PREPARED BY: DATE

CHECKED i)Y: ..d DATE

i

APPROVED FOR NAA: DATE

FORM 608-B-38 NEW 6-63

FOR MclX)NNELL:
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO.

NAME _RUST CHAMBER ASSE}_LY - 2_, . PART No'MAC g2-_2?ol-2d_ :
"_ NAA 208160-61 _

II'IPULSE SIGN kL !,,_DTHTEST SHEET_ OF-.-

..i . - • • " - • i - ' _ , "._ l ,- ,. , . t ..... l "

•----.-r.. --:.....:-.--:-'-,....... ---_,--_..:"-;-'::.:.-T---,.........._Z .......:.......,'-'":..............7--:---_---_---_........:.....----r---.:?-i,.:.-:::_--]---I. _ "_ " " "" I " I • , ' t : .I . _ , :-I :. I • t _ ..-:I
.... :. " " : "'." ":I ":"I ........ :"-: "I"" : • : " ": " ! ": " I ':- .: " : ....:'":I:"-"'"I" :- . " " : " I:': :::'-I:i":" " _ "

. " . ; ' : ": " ', ., | ' " ; t" • " ; ::.| ::; . .' " . . I ":';.• .l .... t ......... , . t .............. -: '-:.........._,.....4.............,............................................_---_..............__.__.d___
_---.:-:1--..

I ................. :-../L: I :-i :.:i:]
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
. o

COMPONENT NAME T}!RUST _£V._;P_R ASS_._LY - 25#

NAME OF TEST _.',_'L";E SIC-!!AL IJIDTI{ T_T

• c MAC 52-_2Z01-26_ "

PART NO t NAA _06160-61
TEST NO208160- _ZET__OF__

Volts : 30
T_,p. 70 ° Pulse !,.ktuber

* 358
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DESIGN APPROVAL TEST OF" COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME '_'[RUST _UC,._3_rtASS_.:BLY - 25.._

NAME OF TEST _ILSE SIC;IAL_IIDTI{T_T

,

TEST qSISE: Signal Width Repeatability (Hot Mode)

MAC _2-_2701-265;PART NO. NAA_2OS160--61
• I,_'t

TEST NO2,08"I60-.__ET._..._OF__

Volts = 22
Te_o. - 1600 Pulse Number I _ o_ )_

1 i i i i ,

Ignition Timej mse_ f-? _-____....2_"
Else Ti=e, nseq ......

Effective Firing Time, nsec
Cut_3ff T_..ep nsee
Decay T"s._e_msec "
Shutd_u Impulse, lb-se_ .....

Pulse Te_al Tmpulse, lb-sec

:.'eanSpecific Impulse, sec _,

Volts = 26

Temp. = 160°

Sisal Width, msec

Ignition Time, msec ......
Rise Time w msec

Effective Firing Time, mse__.__
_at-Off T_, mseg. _,
Deca_ TLne, mseq__ •
Shut.d_m lmp_Llse, ib-sec
_alse Total Lmpulse_ ib-sec

Mean Specific Impulse, sec

Pulse Humber 5"

.2,/.

)V.,? /</

?
I_

!_._

_._

:_._
[./_B

Volts : 30
Tamp. 160 ° Pulse kktrtbar

Sicnal Width, msec

Icnitiou _me, mseq . ..
Rise T_.md_ mseq__

;_fectivc Piring Time, msec
C_t-Off Time, mse¢ ......
T_ca_ Tine, msec__.____ -

Slnztdown Impulse, Ib-sec---- ?
Pulse Total impuloc, ib-seq ......
Mean Specific Tmpu!se_ sec

_._______.____. ?
_%__ _ _.__? ___._"

,y._?_4__. . H,o? . /_ _

/_ Avg

_,,D _._ _._
;'/,5" )_. 9 )_._,

•_ _ _ _. _ _

1%-15019-2 _59 / ",
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

.

COMPONENT NAME THRUST ._"_..ER..ASSZ._LY - 2_#

NAME OF TEST _.:I_'LqE S!CAIAL WIT>rH T.-'r'_T

"_L-',_,..'Z5%SE= Signal Width'RePeatabil_r iCold_ Node)

MAC _2-_2701-26_PART NO. NAA 208160-61

TEST NO208160-_ET_OF__

-Ten _ _O

Signal Width_ mse_

l_ition Time, mse_

Rise _-_e, nseq "

Effective r'_rlns Time, nsec

.3ut-Off Tit+e, msec

Decay Timep nsec

Shutdown Zmpulse,. Ib-sec

Pulse Total LNpulse, Ib-sec

Nean Specific Impulse, sec

_ ,_________,__- _.:, _,_ _ ,/ _. _"

_._ ....5_,___ _, ___._._'____+._)_ _.7

,_L___ ._,,_"_ ,,_',__ . ,'_ _' . __'_<

%

Volts : 30
T_..p. 20 ° "Pulse ],._mber 3 _Z _ li_ //

Signal Width, msec " J_,...___ I_.___ )_)_(,__..___2_._@___Z_@

Rise _ne, msec .... ._-___.Z_l__--__-__ i _,S" 6_TI

_t-of__.o,_see "-- Z- l __.___-_5_-_-_;_--_5-

Shut_u !np___. e, ib-seC ..... -...... J3_ZI?_____Z_ t./_&_ :./_f
Pul_e 'Total Im:_,,Ise, lb-se_ ,___/&___i,_____$ __9_
IIean Specific _.pu!se, see • _ _ _ _ _22_.__. =t_.d__6 2_"/._/12_. _'

,I

_,'._ _._

)e,'p'_, )z)#,_

)79.I 17_,3

I_-Z5o_9-256o
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DESIGN APPROVAL TEST OF COMPONENTS

!

I

!

I

I
-t

i

I

i

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CEAPBER ASS_._LY - 2_#

DAT DUTY CYCLE TO 160 SECONRS
NAME OF TEST

r MAC., 52527oi-265

PART NO._. NAA 208160-61

TEST NO. 208260- _ET_33_3DF 380

Reference =

7.2.4

?.2.4.1

?.2.4.1.2

7.2.4.1.3

7.2.4,1.4

7.2.4.1.4.1

?.2.4.1.4.1.1

7.2.4.1.5

P_C SCD 52-52701, Revision F, Paragraph 6.3.1.3.2.2

DAT Duty Cycle to 160 Secon6s - TCA #2

Test Procedure

Perform DAT Duty Cycle Firing Test per paragraph 6.7 and
Table II. The TCA s.hall be fired for an accu_:ulated duration

of 160 seconds without catastrophic failure.

Performdecontamination per paragraph 6.8.

Reduce data per S_--'M_88-4040.

The results of significant data shall include but not be

limited to the following:

Graphical presentation of temperature versus time for all TCA

thermocouple locations.

Graphical presentation of total impulse versus signal width.

Graphical presentation of mean specific impulse versus signal
width.

Perform ,eight determination per paragra_ 6.6.

!

I PREPARED BY: DATE APPROVED FORNAA: " DATE

I .. 'CH._C_ I}Y: DATE ",, ",,li a' . _=..f v_ ,/_ t/_ _ " __ __"
FORH 6o8 5 38 NEW 6-(;3

R-IFOI9-2
361
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DESIGN APPROVAl. TEST OF COMPONENTS

R3R "rile .ORBIT ATTITUDE AND MANEUVER SYSTEM

7.2./_.2.1

_le Batch Numbe_

J,

Sample Specifie Gravity

Pre-Teot Post Test

°

362 R-1._019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAI_ER...ASSEY_._ . 2_

NAME OF TEST DAT DUI_ CYCLg TO 16C) SECO_TI:;6

72.4,2.4 _T Duty Cycle Data

Test Cell Location

PART NO.( MAc-52"52701-26_NAA 208160-61

(re£erence l_ragrephT,2,/_l)

I

Test Cell b_bee .3_' .")'-*
][111 l I

Test Nwnber _ _ 7 "
I

_.,,_. /_ __ _-.

N(RE: _ data corrected to

• • -.Z ....... • _..'" _? . .

• - @" . • .

: ' " • L" "

° •

• ° .

" • - •t

Standard Vacuu= cond£tton8,

L _

*,

R, _ole

FORH E_8-B-39 NEW _63 " '

R-_5o_9-2

..._ Fo._ ......;_,_,_,F_o,o..ooo_' _,'

" /,_,._ " Y_,_;ij._._,,,,.,.,,_,_;/;_..:,

f_
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INSPECTION DISCREPANCY AND CORRECTION RECORD

MAKE ENTRY CLEAR AND CONCISE, USE INK

Serial No.//_ S-_ 3 C2-

Model _E'-'7

i

m

D

Ent'd

DCP By &
No. Date

DESCRIPTION OF DISCREPANCY AND ACTION TAKEN CLEARED BY
Mech. Lead- Insp.

8, man & &

D?te Date Date

PART NO.

I
d/./i

/ _! PARTNO._o_,/C,O._/ _ _s-f_::z __'_'/_,-r_. _,_-r_>
/o

mI

ACTION

TAKEN

u

ACTION
TAKEN

ibT 
ACTION

TAKEN

iJZ'_

I

._-_-o_ _-_

/ /

. / • - f

" ?" " X"

I

I

t

I

I
I

TAKEN

Form R 25-U Re_
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DESIGN APPROVAL "TEST OF coMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME _RUST CHMIB_rL ASS]EIBLT - 25#

NAME OF TEST DAT DITI_ CYCLE TO 160 SECOIIDS

f MAC _2-_2701-_6_ _

PART NO. t NAA_2_60 - --

TEST N O.20816(_._J_ET___OF__

Sequence Number_._L.. -
| i | i ,a

Pulse ll=ber

Sic_al Width, msec

Start Time, msec (2_ max.)'

F_vironment_l Pressure, psi_

Enviror_ental Temperature, OF

Oxidizer Inlet Te_peraturep OF

FUel Inlet Temperature, OF

__ddizer Imlet Pressure, psi_ , ,

Fuel Ir__l_et Pressurej psi_

Tot_l _dizer Flow, lbq

Tot..-1 FUell._-ow. It@

I._ean T.""-b_e Ratio, o/f'

_,_e Tot_1 l_p_ep It-see

Mean Specific Imlm,1,e, sec

Shutdown Imp.ulse, Ib-sec (.260 max) *

Cut-Off Time, msec.

Ox__d_zer Valve Voltage, vol1_.

/y. ;

,D/_

?_

> F>,

,_/_

,5"V_D

/2-."

7_

;z?_.-

_'_'_

• l&/_

3_

),).,#

FUel Valve Vol___e_ volts

Oxidizer Valve Current, amps

FuelValve Current, _m.P0

Electrical Power. watts

. . ,,6 _,"_"

_ =].,/

.._ _ •&.v'_

* Ref,. ECN NA-SE6-289R1.

Prepared h./t .

11.--,1_1_2

Che_ed _,,._ t; _ / I

' V V • / O

_5

t

t
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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DESIGN APPROVAL. TEST OF COL'tPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
o.

COMPONENT NAME q_mu._? (_{^tmr-yt A!L_F34_T.Y- _

NAME OF TEST D/kT DUTY CYCLE TO _1(_O.q_.cO?m_

f pA_;.._2-52701-26_

PART NO.( NAA_O,OSI(:d)'_I

TEST NO. 200160-I_OI_'_ET_O F-.--.

Sc<tuence Nt_bet, 3

Pulse Number /

Firing lY_ratto., see

Acct_',mht, ed H.rt,'_ Time t seo

Data Slice Number

Time of Data SLice, see

Environmental Pressure_ psia

Env_or_eutal Temperature_ OF

Oxidizer TemperatAu_e. OF

FUel Temperatumep OF

Oxidizer Inlet Pressure. psla

Fuel Inlet Pressure. psia

Oxidizer Flowrate, Ibs/seo

' Fuel Flowrate. Ibs/sec

m.xt_e _o, o/z (z.:3o___;)
Thrust, Ibs (23.0._%)

Specific Impulse

•start_z_e,msec (25=ax)
Shu%,down Impu/se, lb..see (,260max)_*

Oxidizer Valve Voltage. volt_

Fuel Valve Volt.e. volts

Oxidizer Valve Cuxccent, amps

Fuel Valve Current, rap=

E3_ct_cal Powerp watts

* Reft ECH NA-SE6-2891_
"k

Site Standard
Data Ve_u_

• D/&_ - O

....•,'/ (_,,./_._),_,..,_.,,-_

_. _ 70
._ _._. _ 292

._:_ 5",._ .o 9 5"A-

• ),/ ....

• / _'

, _:=-/. _

3_,_/

..... • J ° _= .

• . - • / ¢ /. ,"

J _ _
. ,.,

,, _

.•

367
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CH_-_FR ASS_IBLY.- 2.,_

I_AME OF" TEST DAT DUTY CYCLE TO 160 SECONDS
-, ' • -: -- ' I

Sequence Number_

Fu].,se ]I')._'ber

Sic_ Width, msec

Start Time, msec

II ,m

a"MAC _;P-c_2701-P6t;

PART NO. i NAA-2,_._'_) -,

TEST N0 2CX3_,O"_vl_ ET__._O F__
I ' r I II IIII

(2_;,,,o_.) )4;,!
E_Lror_ental Pressure, psia ..

Env-lror_enta.l Te_eratare, OF

Oxidizer, Inlet Temperature) OF "

FUel Inlet Teupcraturej o_,

Oxidizer Inlet Pressure, psi_

FUel Inlet Pressure, psia

..L.',_/

-p,_

7,_..

7@

• ,_ s'_, • ,_)3

, ,

Total Oxidizer Flow, "lbs

Total Fuel Flow, Ib8 ......

Mean ].iix_re Ratio, o/f

Pulse Total Impulse, Ib-sec

Mean Specific Impulse, sec

Shutdown Impulse, Ib-sec (.260 max)_'*

Cu_-Off Time, msec

Oxidizer Valve Voltage) vol_,

• ,o_._,_:_

• p_.,,_ _

_, :_,/._

• >_&P'

/_[. :_.

.l'yYq

,t_,_

.z(.
/;,, _/ )_, _

FUel Valve Voltage, volta

Oxidizer Valve Current, _mps,

Fuel Valve Curreut,

Electrical Power) watts.

* Refs ECN NA-SE6-289RI

i

i".... _'_
, .. ./_.,:__

:__,.,-/

, _,/_---
m

._._9
_ _...,.,,,,

__37")(_w(_-o3' " _ " v" ' / .... "

368 R- 15O 19--2
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DESIGN APPROM_,L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME '_tT_UR? ('J_Atm.':_LA._.c_f._T,'t" ,• _¢_

NAf,,".EOF TEST TJ_ £U'I_ CYCT_ETO 160 ST:',C_ID_

N f _ 52-52701_6_

Sequence 1_ber_

Pulse _mber 3 •

Firing _ation,. seo

Accumulated Firing Timep seo

Data Slice Number

Time of _.ta slice, seo

Envirocmc_al Pressure, psla

_viro_ental Temperature, OF

Oxidizer Temperature, OF

l_e I Temperature, oF

Oxidizer Inlet Pressure, psia

Fuel Inle_ Pressure, psia

"Oxidizer Flowrate, Ibs/seo

Fuel Flcwrate, Ibs/seo

m_.u_e r_o, o/t (_._o___)

_st, x_s (2_.o_)

Specific Impulse

start Time, msec (2_; max)

Shutdown Impulse, Ib-seo (_2_0 max)

Oxidizer Valve Volta_e_ volt_ '

Fuel Valve Voltace, volts

oxidizer Valve Current, empl

Fuel V_lve Current, rope

_ectrical P_er, _at_

*Ref: "EC_ HA-SE6.-289P_.

Site Standard

._._

• D,3 _ 0

7o
70

292

292

• _ _a'_,,/

. _, _ 5".._ :

/.__.

, _,/ ,

_._,_

• _ _ :_'_l

PzL

Prop_'ed by | .

_'_._c_;6--_'_TC-_-6_-_3

I J:_
R-15019-2 _/

o.

.-<s-._J-I __'u_-_ ,
-_____ .......... _. _ ,_9....
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CK/_J_T( ASS_IBLY - 2.5#

NAME OF TEST DAT _ C_CLE _ _'I_(;_0SEC_ID,_

Sequence Number_
, , t lilt i at, , ,,

Pulse N_ber

Si_ Wide, msec

Start Time, msec (2';m,a_,)

Environmental Pressure, psia

Environmental Temperature, OF

Oxidlzer Ynlet Temperature, OF

Fuel Inlet Temperature, OF

Oxidizer Inlet Pressure, psi_

r MAC_2-_70l-_¢
PART NO.t NAA.._I,(;_I -

TESTNO. ET___0F
I •

• °

._/_

7_ Tx_ "

7o ?o

• _73 . _/:3

:2._23.-

FUel I_let Pressure, psia

Total Oxidizer Flow, Ibs

Total Fuel Flow, lb@,

Mean Hix_re P_tio, o/t

Pu_se Total Impulse, Ib-sec

_ean Specific Impulse, sec

• _'_ "2_

)._

• ,i",/'/5"

p-_,d._..!

, _/_./

• _/_ /

/,_7

/¢i. 7

,p293

Shutdown Impulse, Ib-sec

Cut-Off Time, msec

Oxidizer Valve Voltage_ volts

Fuel Valve Voltage, volts

Oxidizer Valve Current, omps

Fuel Valve Current_ maps

Electrical Power, watts..

'.* Ref:

(.260 max) "*

ECN NA-_E6-289RI

,, , • ,

I Prepa.red by= ..

_" %"

T_x__7 NE_ _-63

37O

_6

, _ _,>-.-

,,_)f

:_._.,-/

,27m

,I/.

_,

._, p,_.-"

.#e_2

,/7_M"

.)/._

,_ _"_

P,,-15019---2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONEI_T NAME _UST CHA)_'ER ASS]_IBLY - 2_/

NAME OF TEST DAT DITr_ CYCLE TO 160 SECC_TDS

r _.'AC'_2-_2701-_65 _

TEST NO. _"08160-'_ P_ET..__O F_

Sequence Number _

Pulse )I_ber

Si_na.lWidth, msec

//.. ./D/

3 p...,_

Start Time r msec (_ max__ ..

Environmental Pressure, psia

_wiro_e.tal T_perature, oF

Oxidizer _LIe% Tempera%ure). oF

Fael Inlet Temperature, O_.

Oxidizer Inlet Pressure, psia

FUel Inlet Pressure, psia

Total Oxidizer Flow, IbQ"

Tot_l Fuel Flow, lb_

Mean l-_e Ratio, o/f

Pu._e To_l :[mpu.l.se,lb-sec

Mean Specifi.c Tmp_Llse, se¢

Shutdown Impulse) Ib-sec (.280 max) %

Out-Off Time, msec

Oxidizer Valve Voltage) volts

Fuel Valve Voltage) volts ,,

Oxidizer Valve Current, amps

Fuel Valve Current, a_ ......

Electrical Power, watts.

),/6

• 01_

7_
7_

._,/_
,_.99

_._

/_,

•m/B

7@

. _ (,"_"

_._

*Ref, ECN NA-SE6-289RX

[ Pz'ep=-_ed _ " .

R-15019-2

• .' . . . - .............
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DESIGN APPRO_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

../

COMPONENT NAME

NAME OF TEST _.%T _T_ CYCLE TO 160 SECt,S

_mTL_T CJ4t_ Jt_.m_.mL7. m_#

Sequence _mber _"

Pulse _mber __

Firing Durati_, sec

Accumulated Firing Timej seo

Dat_ Slice Number -

TLme of I_t_ Slice, see

_virocmental Pressure, psia

Envir oriental Temp erafx_re p oF

Oxidizer Temperaturep OF

FUel Temperaturep °F

Oxidizer Inlet Pressure_ psia

Fuel Inlet Pressure_ psla

Oxidizer Flowrate, Ibs/seo

Fuel Flowrate, Ibs/seo

mxt e

Specific Impulse

start _Ime, msec (25 max)

Shu_ow. _ulse, lb-seo (,,260 m_x)_

Oxidizer Valve Voltage, v_l_ '

Fuel Valve V01ta_e, volts

•Oxidizer Valve Current, am_s

Fuel Valve Current, stops

Electrical Pcwer, watts

•Ref: ECN NA-SE6-289RI

NO f MAC= 52-$2701-26_
PART .,_.NAA___.08160._ 1 ......

o- o_T sTNO

Site Standard

_Z
mlmmmmm,mmm,mmm • .

._,_/_ 0

. //3,, 70
__ I

<?_._/ 292

. #,/;_, . .,;,_,,'?/

_

_-,_! _ ;_ _- _

/_ .

•/_11 _

•

,._ I - - " . ' " ' ,_ -- ' " I _- ' _ _,_

_reparod h./, I Chcg]<ed by|, , / [ ,., IAppz_o;,'_,q'/z'cZ' _6_t_'8
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CP,.A}_ER A,SS]_.IBLY- 2,_

NAME OF" TEST DAT DUTY' CYCLE '10 160 SEOONDS

=" n -- _ n _m. Ill -- - - ill, n

Sequence }h.tl_bel-_

, u i n .... ..

Pulse ll=ber

Signal Width, msec

Start Time, msec (2_ max.)

_nvironmental Pressure, psi___

Enviror_ental Temperature, OF

O_dizer Inlet Temperaturep OF

F_el Inlet Temperaturep OF

Ctddizer Inlet Pressure, psi_

l_el Inlet Pressume, psi_

Total Oxidizer Fluwp Ibs .

Total Fuel Flow, lbs_

_Iean Nlxture Ratio, o/£

Pu_se Total Impulse, Ib-sec

Mean Specific Impulse; sec

Shutdown Impulse, lb-sec (.260 max)_

b'_t-Off _me, msec . .

Oxidizer Valve Voltage, volts..

Fuel Valve Voltage, volts ....

Oxidizer Valve Current, stops

Fuel Valve Current, amps

Electrical Power, watts

* Ref: ECN NA-SE6-289RI

P

r _c _2-_27o1-_
PART NO. t NAA_60 "-

TEST N O. 208:]L60-'_]-_. EL OF__

3_.7

• _'/3

70.

7_

7_

._.0_-,

•_/_ __

. _/_ /

/. _-_(/_"

. "_/_//.

I_,.7

.._./_

.@/._

7_

I.,_/_£

/. _. _'_.-

/p.:z.

._

_._"

,_9

Prepared by=

.<-
i.II, ' , " ,

R-15019-2 137)B.
.. . . .-

r_
(-i / \



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

.COMPONENT NAME Ttt_UST CI-[M_F,R ASSP_IBLY- 2._

NAME OF TEST DAT DUTY' CYCLE TO _0 SECOHDS

f MAC _2-_?701-_6_

PART NO.t NAA_2_Q_60 -

T STNo

Sequence Number /O__

Pulse l;umber

Signal Width, msec

Start Ttme, msec (25 max.)

Environmental Pressure, psia

Environmental Temperature, OF

Oxidizer Inle% Temperaturel OF "

Fuel Inlet Temperatures. OF

Oxidizer Inlet Pressure_ psi_

F_el Inlet Pressure, psia

Total Oxidizer Flow, Ibm.

Total Fuel Flow, Ib@_.

Mean i-_ix_e Ratio, o/f

Pulse Total Impulse, Ib-sec

Mean Specific Ympulse, sec ....

Shutdown Impulse, Ib-sec (.260 max)X.

Cu%-Off Time, msec

Oxidizer Valve Voltage, vol%s

Fuel Valve Voltage, volts

Oxidizer Valve Current, ardps.

._.el Valve Curren%, amp8

Electrical Power, wat%s

*'_Ref" ECN NA-SE6-289RI"

/

• _'I_

•ym

s" e". ._.- "_. _. ,_

• _/9, . _/_

7 _ _2m

._-92--

1,_

/._t

.:zl_-I

•/:z, 5"

._¢
.I_9

.__. ¢x

> ,_.a.-

_.___7/

• P_,_- _- _'

_z.?

, _.2_ S

,)_..._

, ,9_ 2-_

A3F_o

_._

./_'/

..__-_
i

Prepared by'i

,u_,_,l t.,-uo-l:l-3- i' i,li;.W 0-63

.@

37/_ R--15019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENTNAME,_UST _-_ AS_,_L_- 2_ PARTNO__C _2_Z _
. "L NAA_Z_(

NAME OF TEST ])AT D1?I_ ,c_,c,LE _[_..,160 ,S"_30_|DS TEST No.2OO3-60-_.I_[ET...._OF__

Sequence Numtmr_

....... .. "
Signal Width, msec ..... _/. ,_

Start T_me, msec (25 _a_,) .... )_._

Er_wlroume_ta.l Pressurej .psia " , #/_..

Envir c_._ental.Temperatur e, OF ,_

Qxidizer Imlet Te_perat_ep °.F. 78 ..

l_el Inlet T_perature_ OF .. , _..

Oxidizer Y_nlet Pressuz'e, ps:L_ .,, ._>

Fuel l_let Pressure_ psia ........ _c2_ ....

Total Oxidizer Flow, lbs , _/_"_

Total Fuel Flow, lbs . _)_/P"

Hean _Ltx_re ItatAo, o/f _,. /. _ 5"/

Pu_se Total Impulse, Ib-sec .i_ _

Mean'Specit'l¢ Tmlmalse, sec ...... ,g fZ_, E ..

Shutxiown Y_pu.lse, Zb-sec (.260 max)_ ,.. , _//p

O_t-Off T_me, reset,., "/_,

Oxidizer Valve Yolta_e_ volts .,, :z

Fuel Valve Voltage, volts ,.,, _-_

Oxidizer Valve Current, _ps . . . , _ _"
!

Fuel Valve Current, amp s _ • • _-_

Electrical Power, watts $ ].

• Re£: ECN NA-SE6-28_RI

_,-__-_'-3Y'_v'_'_ '-" _ - ..... " •..........

It-.1_019-2 . 375

I
I



DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

N " MAC52-527oI_65 . .

TEST,_o.__'T._..o,___ ,
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M OtvII*O0't OP e*_O_T_ A_f_*C_ AVeA_,O_ ONe

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA}_ER ASSKJtBLY -. 25#

NAME OF TEST • DAT DUTY CYCLE TO 160 .SECONDS ,.

t

r MAC=;2-_;_701-_6,:;

•PA.TNOt._A_z_. -
TEST NO. 20_160"_'_-I..,,_ET__OF__

Sequence Number_
, u, ,

Pulse llumber

Sic_al Width, msec .,.

St_t Time, ms_ (25 max.) ....

Environmental Pressure, psia .....

F.nvd.rorn_ontal Temperature, °F_ ......

Oxidizer Znlo% Temperaturep. ° F .......

Fuel Inlet Temperaturep oF ",

Q:x_dlzer Inlet Pressure, ps_pf .......

FUel Inlet Pressure, ps_a

Total Oxidizer Flow, lbq . .

Total Fuel Flow, Ibs

Pu.l_e Total Impulse, lb-sec

Mean Specific Ympulse, sec , , .

Shutd_ Z_p_Ise,ib-sec (.260 max) '*

Cut-Off Time, msec .

Oxidizer Valve Voltage, volts

Fuel Valve Voltage9 volts ....

Oxidizer Valve Current, _ps .....

Fuel Valve Current', emps ....... . ..

Electrical Power, watts

* Ref" ECN NA-SE6-289RX

' F ,.

_"_ ,,

.... 7_0 ,

7o

._,_

• _o.z 77

• oo_17

).>_4.

}, _ ,-,,"_1

_7_.

• _

./_

.&_,_"

. _..

_._..

-37 _,_ 6,6]
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I
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,,1| , , ,= , i " "

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER S.YSTEM

.COMPONENT NAME 'M-mtI_'i" e'_Mm_ A._._YJmLY'- _-4

NAME OF TEST _DAT_IlI"D/ CYGLE TO 180 SECOI'IDS
i,- - i i ii i ........ ,,I, ,,

• Sequence t_mber_._

Pulse 1_mber

Environraen'cal TemperatAwep oF

Oxidizer Temperature,

FUel Temperabxre, oF

Oxidizer Inlet Pressurep psta

Fuel Inlet, Pressurep psia

C_Idlzer Flowra_e, lbs/seo

FUel Flowrate, Ibs/sec

Specific Impulse

Start, Time, msec (25 max)

7_ 6_v,,_.=),_,-,_.,0

._;_ 70

,¢)_'. _'_ 292

._

_. ,_"g"

/7

Shutdown Impulse, Ib-sec (,260 max)

Oxidizer Valve Vol_a_e, volt_

Fuel Valve Vol_a_e, volts

_xidizer Valve Curren%p _8

Fuel. Valve Curren'b,

Electrical Pc_er, _atts ..

|

I

I

I

I

*Refs F._3NNA-SE6-.289P,3. I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME 'I'}_USTCILaJ-_F.RASSI_IBLY - 2._

NAME OF TEST DAT DVIY CYCI._ TO 180 SECOI:DS

Sequence Number... _.._'

Pulse llu_ber

Signal Width, msec

StartT_.e, msec (2__ax.)

Envlron_ental Pressure, psia

Enviror_ent_l Temperature, OF

Oxidizer Inlet Te_perature_ oF.

Fuel Inlet Te_peraturep oF

Oxidizer Inlet Pressure, psi_

F_el Inlet Pressure, psi_

Total Oxidizer Flow, ibs

Total FUel Flow, lb@ ..

_:ean I.ff_d_AreRatio, O/f

Pu_e Total Y_np_se, lb-sec .....

Mean Specific Y.m_e, sec ..

Shutd_,m Impulse, Ib-sec (.260 maX)__

Cut-Off Time, msec

Oxidizer Valve .Voltage, volts.

Fuel Valve Volt.e, volts

Oxidizer Valve Current, mnps

Fuel Valve Current, e_ps ....

Electrical Pewerj watts,

*Ref= ECN NA-SE6-289Ri"

N f MACS2-_270I-p6_
PART 0._ NAA...2_.60 -

TESTN0 Z-_________%_EL__O_'_

7

, ._I_

2_

._> _,,,"

,_ :>/"7

...../. :_/_.=

1, _,_ ,,,',_

_- ,_', .3

. _-_

,_

•,_._/g"

/. _ 9_
:=?,_,/.,

• :z/p_ -"

_,_._

_.,/

Prop_-ed byt

r u_;! {::UO-U-]( iit_/ b-b]

[Chcokod by, )_.--.'.-,,. /," / I
I / ,,,. /" t,_.---.---""-.- ,s

i/_ J./>-_-__.'_/-
C/

by$

R-15019-2 379
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

TEST NO.

N e MAC _2"_2701-26_
TH.RJST _TA/.m.r:RA:3SF21BLY - 2_# PART (_INAA 208160

nAT DL_Y CYCLE 'ID 160 SECOHDS SHEET_ OF--

|

g

g

g

I
Z.5 ELEOT?.ICAL SIGNAL _IIDTH vs PULSE TOTAL _dFJLSE CILt_ACT_ISTICS ....

Gemini 25 !b Thrust OAMS TCA

: ,PA{ 2081E_)-61 S/_! 4058232

! DAT Un_ 2 ,
F :+-: i , . • F" : [ . : " "

................................... .'--............ 1.... --:"_. ---: - :

-l -i . _, i _ .............
:: I.......i • ; I :- !.....i :-,--;-:-]--" !-..::i-" " ' ' " i. :

0.9

0°0

t: !.. i : Test Conditions s , ,

_- !: ! -; i Pressure Alt-_-16_._30-£t
: "i "!.:-:-.{.:"" ..- ..... - --0-'--- i-' ".i: : ; ' ! Envi_, T_up " 70 F _.... ,

- -: .:__:_;_.__L .... :..,- ........... Prop. Valve Voltage = 26 voll;s-_-

i-:-_::-: I..l :: "i ....: ....]..:i...........: ...:.;....._..::-.:i-,, :- .. . . . _ - : • ; :.'. ! ; :" | :: . •: _ . : ; :" : :. .." i : : " " t:..

: ::": !'! : .'. _'"::_! " : -':1. ! "" "'!.:: t ::i':::-':':: '-':...... ;-!: :":[ ....

................ ":-:": -:=':":: • " " ;'-: " -_....... :-""-"'-!"-_'--T.::-I-:.'_:-; .'-7:'.'T,']_" -:"--- ...... :-'- "'":,- -i ii: V ' • :- , = ,.: :.::.:-'. i -
.... i'- '"; : "':::i: i ' : " I ..... il-J-::"!:-":: " ........ " ".. • .-..[ ........................... _ ,
............ -- -,'........ . I............ :............. _....... . -+-'---. _..................| . 1 ,• : : : ! . .! i. ::-[ I .:: i :.:!
............. -_!_..:_'_..:_::.__L__ .: {. -..:-..-----L-.- ..-! ........ L.::--.,_-.:-:-:-:--.: .... :- ...... :._-L..

i .._- I-::l • I I J .... _ •
- --' _" i " ; ...... "

: _ " ! -:: t " t _ ; I .... t " " i ..... :_ -- _ - t
" ' ' .- ' ': ' : " _ " : ' I . ' " ' !

--:_....i--._---_......I " i :"_....[: ...... " ...... [-:.... :..... t..... " " " i "i
,. I-_-.! "., . ! .... i . : _.: . .: ,. , ;

j I I

..... i '- i-........i......l...... :""" -:i.................i '
+ 1" _ I : -: ;

: ! _ :.; I '
• i. _ !___. _...... _.......... :. ! ....... '---

i I :
I ,

O IO 20 30 40 50 60 70 80 90 lCO IiO 120 130 140 150

Elcc b_Ical -;i.,_9_:d. '."Idth - i.ii.1 i "_'_conds

I

I

I

I

I

I

I

I

n

!

g

580 R- 15o 19<!



|

I

|
I

I

I
le
I

I

I

I

I

I

I@

ROC_ zE:'-_ DYz'_ E
A OIVISION OW w'4OIql'H AP,4C_I_MIL"_ AVIATION. INC

' |' , m, , I

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT

TEST NO,

NAME
THRUST CHA_ER ASSE_,_LY - 25_.

DAT _JTY CYCLE TO 160 SECONDS

PART NO.{ MAC c_2-_2701"26r;
NAA 208160

SHEET_OF---

i00
: 0 IO 20

rOR_ 60_-S-_ON[W 6-_3

6o 7o 8o 9o zco_o z2o _ _o f_o

Klectrlca_ SiEnsl Widbh - milliseconds. --_.......

1{- ]. 5019-2
581 .
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DESIGN APPRO\_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

CHA_,B=R ASS_-_LY-25#COMPONENT NAME THRUST ,' r,

NAME OF TEST [AT LUTY CYCLE TO 160 SECtNI3

MAC 52-52701-265

PART NO.{ NAA 20_160-61
4Ul

TEST NO 20816Q. SHEELOF__

_,°

Eeviatlon Request=

8 February,1965

The Hot-Fire Test data (paragraphs 7.2.3 and 7.2.4)

will be completed when data is available. Proceed

with Weight Determination (paragraphs 6.6 hnd 7.2.4.3)

for TCA P/N 208160-61S/N 4058232.

All other testing has been completed on this TCA.

?

_c _ _ _ • .James D. _vroge_£s _r- ,
Engineering

,Z - .7"- I-¢"

.R.Cole

Gemini EAT-RAT Unit

FORM 6OB_-B-37 NEW 6-03 I

]_,-15019--_ 383
( t
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A IOIVliiON OF I_OAI"H AA*q[RICAN AVIATION IN¢

.I

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

"t,

7,2.h.:)

THRUST CFL4I_ER ASSEMBLY - 25//

DAT DUTY CYCLE TO 160 SECONDS

"' ' ' I

/MAC 52-52"/O1-;65
PART' NO. L. NAA_" 208160-61

TEsTNo.208____I_O_-_EET32__99_380

Weight Determination Test, (reference paragraph 6.6)

All protective closures were removed fronl/the TCA.

. y_s ._,(Y_%r .o) ,,,_, ._..'J'-

.- _, .:.. _. _:_:
The TCA dr7 welght was _?.?__ peunds;
(Record to the nearest one-hundredth pound).

W
Inspection Remarks .k::...

Voo ° ,. o

.... A/o,_'_ _-9"__._-'" _ V

,,, ,, •

J

ill I I I I Jill

OATE

IV.q_I//_._CEIITIFIEDFOR '.I_OO_'-_I.L OATE
F..R|F|E,O i_Y USAF ".--:;_'W DAt'E

i , _ " "',_::'-" I

ro_H do8-s-39 tl_.,, o_

@

It-15019-2

|

H

|

|

'1t

"1!
l

II
t

I'1i
I
t •

1't
!

I
!

!1
1
t

I

!

I
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_i I_IVIIIO'I_I O# NOMrTN AI_I|MIII:AINI AVIATION. IN_.

INTERNAL LETTER

North American Aviation, Inc.

TO

Address

DATE

Those Concerned FR_I

Address

Deviation to DAT Specification 208160-_O1

OFR 12924R and 32656R

SUBJECT

REF_RZ:_E

IL 53U8-6158

_.Aprll 1965

Gemini DAT Unit
D/895-3_8

Failure analysis on 25 ib O_4SOemini DAT TCA P/X

208160-61, S/X 4058232, shall satisfy the DAT speci-

fication requirements of disassembly and inspection.

Durin_ the failure analysis, all disassembly and

inspection requirements of the DAT specification

shall be accomplished in order to eliminate the

added operation of returning the hardware from
failure analysis to DAT.

Approved: FJ ::_/L_-

R. L. Free

MAC Engineering

Gemini DAT Unit

i
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A OlWlSlON OF _IOaTM AMI[I_I*GAI_I AVIATtOr4. ING

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME TI_UST CH_/_3F_ ASSD_LY - 25#

NAME OF TEST DISASS_LY A_D D_SP__CTION

MAC/52-52701-26._PART NO.
NAA ?08160-61

TEST NO 208160-. LOI 3""• SHEET ))_OF/K0_

Reference ¢ MAC SCD 52-52701, Revision "',Paragraph 6.2.3.20

Disassembl_ and Inspectio n

Test Procedure

7.2.5.1.1 Prior to sectioning the TCA perform a visual inspection and
record the post test condition of the TCA.

.7.2.9.1)2

7.2.5.1.3

Cut the propellant valve mounting bracket and propellant

valve feed tubes from the TCA inJcctor face along line A, B
as shown in Figure |I. All cutting shall be done by saw.

Separate the propellant valves frcm the mounting bracket.

7.2.5.1 .&

7.2.5.1.5

7.2.5.1.6

7.2.5.1.7

Section the TCA by cutting alone line C-D-E as depicted in
Figure 11.

Perform visual inspection of all detailed parts for evidence

of d_mage_ distortion, fluid incompatability_ corrosionj

broken parts and impendin E failure.

After test completion identify the sectioned TCA and deta_ed

parts and package and store for reference (except for pro-

pellant valves),

Machine, on the oxidizer propellant valve, the seat assembl_
to spacer weld to loosen the seat. Only the minimum amount
of material to accomvlish this shall be r_uoved. The seat

assemb10r P/N &0766_ shall not be removed at this time.

7.2.5.1.8 Machine the filter assembly to solenoid weld to loosen the

filter. Only the minL_um &mount of material to accomplish

this shall be removed. The filter assembly P/N NA5-28097-17

_. shall not be re_,oved at this time.

PREPAnEo [;_Y: Dare APPROVE_ FOR NAA: DATE A-_PRQ._OFO,_f_cDO_]NF.LL: ..,_E

!/_/'- ,,_, :,.--) ,,..,o-_/ -._o-c
608'B-38 NEW 6-63 " 1

¢ ._:-_ .....
3_6 R-I_019-2
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A D*VSI|ON OP NOrQTH AS, emrNICAN AVIAT*O t_l. INC

, , , , , , .

DESIGN APPROVAL TEST OF COMPONENTS ,_

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TI_RUST CHA_,._ER AS3_BLY - 25#

DISASS_BLY AND I_;SP_TICN

f MAC ;52-52701-26_ ,

PARTNO._.N,_ -_8160-61
01 30=TESTNO20_,60-S_EE___bF38"0

?o2.5.1.9

7.2.5.1.10

'/.2.5.1.1!

7o2o5olo12,

7.2.5.1.13

7.2.5.1.11,

Remove#

Remove#

Remove,

Remove,

bag and identi_y the seat assembly.

bag and identify the armature P/N 407569.

bag and identify the spring P/N _06806. -"

bag and identify the filter assembly.

Bag and identify the solenoid assembly. .i

Repeat 7.2.5.1.7 thru 7.2.5.1.1_ for the fuelpropellant valve

NOTE: Only authorized personnel shall have access •to stored

DAT hardware.
• ? •

• °

°

"- o • * .

= . " . ° •

._ • ,- •

." •

-°

o-

°

I
_ZPP'b'_,,.-o FO_ t,,,:oo_:_a.L: i¢:

I "PREPAREDBY:cI_ECt(ED._O_By: • -- O_'DaTE• APPROVED_/_FOR NAA: //--3 "o_DATE i_

vFOR,"4 608-B-38 ,NEW6-6 3 •• Roy.c/ Z>_', ,..,.,-._.k,_to
/-'-'z-Dr".....

R-15019-2

#'
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A OIVI|ION OP Nq_nfH Ag_IILRICAN JlIVIATt(_bl. INC

I I , ' • . I ,, , ,

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

THRUST CHM.IBER ASSF24BLY _ 2.5#

i
DISASS_._tBLY AND INSPECTION

7.2.5.2 Post Test Inspection Dat& - TCA _2

7.2.5,2.1 Comppnent Identiftcatio_

Component Naxne TCA

McDonnell Part No.

7;2.J.2.2

NO.[ MAC 52-52701-26_
PART I. NAA 208160-61

TEST 1_.20816OJ_,Q_EET991OF 380
II F I I

Rocket4.Tne Part No.

d-I - 5,.77o/-_Z, _"

C_ponent SerL_l No.

.P.r.eliminar_, Inspection ( Reference paragraph 7.2.5.1.1 )

The TCA was visual_ inspected prior to sectioning and the
TCA condition was as follows

C,¢:

7.2.5.2._ Disassembl7 and Inspec_ion ( Reference paragraph 7.2._.1.) )

•The TCA _as sectioned along line C-D-E _d visual_

InspectS. The resul_s of the inspection were as

/_D /_(_, ,.",/C Z Z / ._-- .._('F:2j/C_P-,,',o. /=<',9_/ ,../c/.,_/,,///_,_ -,;'E'_/,--N2-_

, ,c//_4×_:-_>. _. ,' ,/.///_f-,.) _. / /:_._A ,//_.7" /:, //_._._TZ.
.

• _-i¢-i4 I , I I'_.,td'";"-',/-;:_<_'.:--'_,---_:,_,,;

• ,)--_ ," , ;I . ..," , . _7 ;---,/
•.-.--..,,..--- , . .... , . . . . - , • ,, , _ ..... ,.,.,.,._." _....,.,... _:: _ ..---._ .

ro_ 6o8-B-39 tt_._,_6-63 " _

388 _.-1_019-2
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• DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER .SYSTEM

COMPONENT NAME THRUST CHAftBF_ ASS_IBLY - 25//

NAME OF TEST DISASSRX, BLY AND INSPECTION

NO[ MAC _ :TOil _f_
PUtT lNAA 20_1_>1
TEsT_,_2_I.__°_T33'_>h_._.

7.2.5.2.A O:]Laaaocmb]_ "of Prop ellaz_t, Valves (Reference Paragraphs 7.2.5. ! .7
t,hru 7,2,5, I, 1.:3 _]

I i i ............. i i i

• " ...... ii i
I i i ii i i i

I I I I ii
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- I I I l ...... ii iiii . •
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

[MAC. 52-52701./26_208|60_61THRUST CHAI,_ER ASSk_[BLY . 25# PART NO'LN***u, "

ENVmOm_T AND SERVZC_LZF_ _TS
TEST NO.. 208160..S/_E1ET33_.._2OF 38__OO

Reference:

7.3

MAC SCD 52-52701, Revision F, Figure 12.

Thrust Chamber Assembly No.

This subsection specifies the tests which are %0 be

performed on Thrust Chamber Assembl_ No. 3.

PREPARED BY:_./ D_IK --i

CH.-'CI':'-_.)BY: DATE /

ArP;;OV_.O FOR NAA:

FORH 608-B-38 NEW 6-63

390

A_FGOV_D FCR McDO,'INF.LL:

.;

R--t3019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

TiiRUST CHM4B_t ASSL_IBLY - 25#

PRE-TEST INSPECTI(_

MAC. 52-52701-265r
, PART NO. t NAA 208160-61

208160..&0! -
TEST NO SHEET 33_F 380

Reference =

7.3.1

7.3.1.1

7.3.1.1.1

7.3.1.1.2

7.3.1 .I.3

7.3.1.1.@

7.3.1 .I .7

7.3.1.1.8

_C SCD 52-52701, Revision F, paragraph 6.2.2.!

Pre-Test Inspection - TCA #3

Test Procc_ure

Verify that the TCA is of the proper configuration and has

passed the Acceptance Test, of Rocketdyne Specification

RAO220-35_. Only the TCA's that comply with the above

requirement, shall be accepted for DAT.

Record the Rocketdyne Part Number and Serial Number of
the TCA.

Record the Rocke%dyne Part Number and Serial N_Lmber of the

oxidizer propellant valve.

Record the Rocketdyne Part Number and Serial Number of the

fuel propellant valve.

Record the McDonnell Part Number of the TCA;

Inspect the TCA for visual evidence of damage or deterioration.

Co,_ent on all visual defects.

Braze propellant valve inlet adapters to the fuel and

oxidizer inlet tube stubs as defined in Rocket_e Process

Specification RA0607-OO9.

Perform Weight Determination of paragraph 6.6.

[ P_-PAnEO _Y: O_rE

,_ j ;-" jt.,,.,...¢¢._ J'-3"_'

FORM 608-B-38 NEW 6-63

R--L _019-2 39!.
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

7.:3.1.2

7._.1.2.1

7._.1.2.2

7._ .1.2.2.1

7.S.1.2.2.2

52-52701-265
f MAC

PART 1_).t NAA 208160--61

TEST k_3..209160-LLjOH1EET33_Z,OF"

Test .Data - TCA #3

Component IdentLCicatiom

Component Name -

McDonnell Part No.

Rocketdyne Part No.

Component Serlal He.

FueIL
Valve

Inspection (reference paragraph 7.3.1.1) ;"

The TCA was inspected and found to be of' the prope_
configuration _.nd has passed the Acceptance Testa of
_.o22o-.3_.. ,Yt_ _ ..,(Z._ o=. no)

Rev A Date-

[IIT_IWlINEIc_D FORN_£ " _'I_tCZ-:,T_aO ==Oa.,:_OO:'::!U. e-W_

I ^ _ /(/r- " t,,,.' "J I• . , / ....... _.'._ ,

,-I (/ _ :""_._1_="_'".,///__// _ i z
*..• . _IF

392 g-I :019-2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

i d_o t.

COMPONENT NAME

NAME OF TEST

7.3.1.2.;3

THRUST CHA_ER ASSE,_3LY - 25#

P_RE-TEST INSPECTION

f_ l" MAC1 ._2-$2701-_6._.._..
PART "_.NAA 20816061 L

TEST Ik_) _203_]_E_%%lEET._F .Z_
I ..... ).%,

Weight Determination Test Data (reference paragraph 6.6)

All pre_,,_t:L_e closures were removed from the TC_.
_." ,'L j

, , /_ !;. o

• _ _;The TCA dry welght was _, t t_ds.

(Record to .the nearest one-hundredth pound).

Inspection. Remarks (_ I_-
, _, ,,._ ;

, I

• • L,

L,I

• lit

I • ,, • • ,'L

I'

7 r i , "

:E._/_'"_ /; :_ (:_v_
,o."/- G_

"--'--_8-a-39 ;:Ls 6--63FO_;4

,, --.'. , ._-# ..... ,_ .

"X;_ITEF..._$_-.r_.Qfp_ NAA il%TE
_'," / ///

c2ErIFIZrt FOR _;¢qON:__Lt(_ "T_.

It-. 15019-. o.

t,-

..
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FOR THE O_IT ATTITUDE AND M&_ZUVER SYSTEM __ -.Ac 5252vol263

COMPON_IT NAME _LKI_T C_I_'IBER _SSEI_LY - 25_ PART NO. L N.eAI':AM-OF TEST _'IT DUTY CYCI.P: TO 1]_ SECO.,WJI_ TEST NO 21D3!6_ET 33._OF 380

1

] _3fer=oo. _._C SGD ,2-,_,0 3-. Rolt"J.Blon ,. _;;_lrQ_rl-aph _.'.]..'.'e2 ' " '

I

7,3,2 ]1_T_-DutyC_=¢1e to 11__Sre._ond_ _TCA _!3 "
| 7.3.2ol Te,%_. P,Foced ,twe

7.3,2.1.1 i_'/.:_:Perfor_ fuel and oxidizer propellent v_ve orifice removal per

! _ _i_z_greph 6.9.

J 7,),2,l,_t-..j.. Inst_ll fuel and oxidizer propeLlnnt valve or_/toe adapter

J _ {i_: (99-105728) _ the facility propo_l_nt feed systc:_ (See Vlgure 6).

| _._'!;_.'_n_ in the facility =ounted orifice ad_pter, ". .

| Y,_,2.Z,5 _._.i.._.z.P_.Iform Cape Cycle Firing Test per paragraph 6,7,
I .0_..:..,(_-4 • .
] 7,3,2,1,5_L::_ E_ke 8 on_-_econd firing fol.lowed by another ono-eeoond firin_

| 7,3,2.1,5,2_'. _hlt ton minutes and _e a one-eeoond'firins followed by

I ] _ another onc-_ooo_l flrh_ five =Inu_es later.
I _/;_. " " "
| "/.3.2.1.5._k_:.Repe_t paragraph "/.3.2.1.5.2.

•[ _. "_"_. • . .

! 7.,_._.z._,':',_'_t for _C__. t_0r_tu_e to rot=_ to _m_iont_m_t_ "
[ _'_-_-(70 +203). Perform DAT Duty Cycle. Firinz Test par pnragraph

l . . 6,?#'end Table II. The '/'CA shall dc_._onstrato opeeification
i • perforn_nce for a nl_uum aecu_ulnted flr_m_ t_u of 118 seconds,

I 7.3.2.1._,_ ,'._Intalnpressure altltud_ and monitor TCA exterior wall

i _ tenp_raturo unti_ pcnk temperature is r_nched. The maximum

_o o_],, not (zxoec'd 6.50 F.

_o;_;I _:_.__.<i _l 6-63
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

;OMPO_T NAME THRUST CRAHBER ASSEt_BLY - 25#

N_ OF TEST. DAT DUTY CYCLE TO 118 S_.CO}_S

NO C MAC-- 52-52701-265PART
NA£ 208160-61

,^3,L,,-/OI 333.1 ,,^TEST NO ,:u Auv S_:;"ET__OF )c:_, •
...... ,,, . , ..... , ....

%3,2.1:8

7.).2.1.8.1

'7,.3.2,1.8,1,1

_0TEs Do not reduce altitude or remove the TCA from

the test stand, Perform the procedures of
•pora_raph 7.3.3.1.i thru 7.3.3.1.3 during TCA

temperature so_!{out period of 20 _+5 minutes.
Within 5 minutes after peak temperature is .
reached ccaplete the procedures of paragraphs
7.3j.1.4 thru 7.3.5.1.10.

P_duce data per SEM 4388-4040.

The results of significant data shall include but not be
limited to the following=

Graphical presentation of temperature versus time for all

TCA thermocouple locations including soakout period.

Graphical presentation of total impulse versus signal width.

"" Crnphical presentation of mean specific impulse versus signal
width,

7.).2.1.9 Perform weight determination Far P_rasraph 6.6.

F¢;;:.t 6vJ-_:-3:3 :;Ev 6-63
I
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DESIGN APPROVAL "tEST OF CO_PONENTS

FOR THE O_IT ATTITUD_ /_D MAI_EUVER SYSTEM.

MAC. "52-52'701 _65"CO_IFO_,.'ZI,I"I' r_.'_ ,, TttRUS,T CI-L_D0_I_ASSI_mLT ..2_,_ ,, PART N0. NAA 208160-6'1

r#._.2.2 Coot, D_t41 - _ O_

7.._=_.2.1
• II

L

:+

Cc_c_ea'5" Identif_oattnn

_i::mlione.....It,,llam

ilcl)onnoll P,mi-ll Iio.

P,mlm_ PIll-l; 11o,

+'_ ii .'

_:",,. _. •

,_-_._-_?_/-_'_+" +_+;___ ..

_.._{ t <-_ _L +ti..

c,=_,_i +=ml .o. % + -7+-++-- > "'+_

+.oo,__.,.ooo+,-._,,._',++,.Prom _+,+.,oo_ _;Q .s?C-' +:G+
Pro-roOt..... : -. ...

• ._l_o_t Otz_tor. tnch_ ..... "
(Argo o,11'to_ ¢oaeuz'c=ont_) q"

Uo+s]_ I_d.t Dte=_tore tnch_m
+

e*

Prol_l.l,m_5 8_s

+l

?_l)le D_te '" ""

3mnpl_ Batch ltumbel

,_i>l.+'i_mtm..., l, ....
J , i

C; _.._
- ._ _-_-

g

t

, |

+ I

. I
I

!

i I
I

+i

I

|

_litrogcn l-lonc_othy;L' l II
_otroxido IL,=d_t,ne i' II

""- _ ti,

++:"-__/- _z._..1 +--z-._.,/ Ill
"'_ • B

"-: "__-'t..:,! _l-t _._,
: "_o ° q9 ° +: II

$o_91o"Spcc:Lt'lo Gravity

i + . , i L 11 l -- ' l J l I .

liot ti,ll, s_o, _+_.__-_:._. (_++ oz.lio). P/G S L/_? S ..'-_

i:tL.i.c..,.u+_9 i,;_ _+_;,'i . '

_96

• .# i +

R-LsoLg-9
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DESIGN A,°PROVAL TEST OF COM?ONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COW,PO._ENT NAME

NAMe" OF "rEST,

?,_.2.2.3

52-52701-265:
T..P.UST CHA,'.iBER "_"" m,Tv _ 25',-" , _ MAC .....

•;'-''_-'"-- P'_._T N& t NAA, "208160-61
, ,, , ,

_,..,e_ f.,-, 1_O1
DU_ CYCTE; TO 31_._. S_('O['_DS TgST ..','C_ _,.s,,,,,-,_,.-,-_-...,_., 3380_'3-__.q

(refer,n¢o _ra._i_h 7.. 3.Z_

_ ffL -_; ,.:::.)

C_po Cycio Test

Test Co3._ Location

Test Call N_J_¢r

Test I)ato

._ $'.. E ,C_

• fO

1st th_,._o

&th _%u_se

_h Pu_e

6t..,h P_.so
i

Accounted Firir_ Time_ secor_s

Pulse Dur'&%ion

(s.O00Z._O =_c)

• _f9

. ,4g'_2

i

. ._,_
,, , i

Ti=._ bet,,-:_n

Pu!ses_ (=_r,u_e s)

_,, .(_)

i

;_ (10)
i

• _ (_)

"?,% :, :

PRF.PARF..O BY

, , ,, , , : ?
..- ,,,,

O.%TE PE.RFORtXF.,O BY OAT_

.......̂_ --6_6.__
r ur_'_ rjoo-._-3t9 NEW

I!_15019-2
397'"
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DESIGN APPROVAl. "TEST OF CO,_._FONF.N'rS

FOR THE OR,?,IT ATTITUDE _,_D r_J_EUV'I:R SYSTEM

I ! I i

COMPONENT NAME THRUST CH._]-13"_ASSE_LT i 25:'#

t'_,IEOF T_ST DA_ DIFIT CYCLE _0 ],18 SECO:._

=

7J,2.2._i D-t7 C_¢1o Toot ( z*otorenee im.rl_'=]_ 7,3.DEI ):
.. .- ,i

'" " "•. Toot Cell Locatlen.
o.,

• °
[ • #- .

.. :.. Test Cell llu_n-

. C TI - "._ @"

_3 ?-4" , ',9.:_
• o

I

I_,Oj" MAC_52-52701- _65
PART .i,NA A2C_ 160,,,,.6f -.

,'* @ .'. -
** o *

' •" Teot tt_l',

- _ .... : _'__t',
'" Teat, l_te I/- .3-¢,./"<_7

m s

• .

**- -- i

• , The £uel and orl.dizor _opellan_ve ort_icoa were r_t
, ...+. t_e TC_ pot. S=zm_z_p_ 6.9. Y_ _( :tea or no ) "

i "" The _Cue1_1 extd_e_ prop_llnnt valve ort_t¢o_l_pt_x_ were
.t,,__ t,,a .t,,,_ £_tlttir teed, _t,_. Yf$ __;'( _ oz. no )

"* " • " • ." •''" i ", • ' " '1 • t . • • . • ," •

o . . •. " . • :, ":., ".. ; . .

• ..,L.. - ,. .., .. . ,l I ... -,'._ ..
• - , ' • * . • ¶ '. ., ., •.. I. I_- . . ,. , . ., ..: .

• ' , "'.. .- '* •, '".' :'.t',., ......- " •
• , ., • . ... -: ., I%....'_I . ,. ;..'' .... .. ,. .

• , • _ . *_,• _ • . * • i: I ,:. . .,.
• • ' " ; * II • Z _ _,_ , • " .

• . , * . * . . " ¢. I ;
• * . *. , •. * . • = -

• I lltliillil *

-'. o _ *

* t

I

U

H
g

g

g

I

I

!

• I
I

I !

!

i
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM.

COMPONENT NAME 'I'}_.USTCIL_IIBF,R ASSEIIBLY - 2.,_/

NAME OF TEST DAT DI.I'_CYCLE TO "[18 $ECO_IDS

......... _ ......... L rm

Sequence Number/__

Pulse llumbor,
,, , ,. .,

Signal Width, msec

Start Timep msec f2_ max.) ..

._nvirorune_talPressure, psia

Env'lror._enta.l Te.'_erat,ure, o_, .

Oxidizer Inlet Temperature, °F

FUel Inlet Temperature, °r

Oxidizer Inlet Pressurep psi_

FUel Inlet Pressure, psia

Total Oxidizer Flow, ibq ,.

Total Fuel Flow, Ib_ ., .

Mean ].ffxtmre Ratio, o/f

Pulge _tal Impulse, lb-sec

Mean Specific Impulse, sec .......

Shutd_, Impulse, Ib-sec (.260 max)_ _

Cut-Off Time, msec

Oxidizer Valve. Voltage, volts
.. .,HH ,"

f MAC _2-_2701-p6_

PART NO t NAA_P._'Q -

TEST NO.20','-S16Q-%O_,.Z:ET__ O F__

"- m

9/_.9

p._z

37./

)8.3

7_' 2o

7o 7m

Fuel Valve Voltage, volts

Oxidizer Valve Current, stops

Fuel Valve Current, a_p_.

Electrical Power, watts. 9 9._?"

• I_//_

./,_._

...... X. _

9,9.2"

. W, =7>

* FI_._s Unreadable - Instrumentation Problems

** Ref: ECN NA-SE6-289RI

" ///I _-:/'/'.'_
/V-I. ,,_w-_ ,,,

I_15019-2 399



I

• UIV|I'ON OP a,,dO_ Ta_I AMIII,C&I_ &V'A_eON I_C

0

\

• _L

DEIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

CO_APONENT NAME "rH_ILqT _[AJm_ A.qS_:t._LY - 2_

NAME O_ TEST .])__,TDJT_ CYC,I,_ TO 3_18 R_,O_..:DS

NO f MAC- 52-52701"265
PART "l NAA-_'0.08.160''61 ....

Sequence Rumber.___.__

PUlse Number /

Flrin_ Dur_%ion_ sec

Accumulated Firing Time_ see

• Data Slice Number

g

Site
Data

Immlm_p_m,mmmmmmmB

L

>).8

)

e

|
!

i
Time of Data Slice, sec _ _.0 __ i
Env-ironmental Pressure_ psia _,_,D.:,- ....___ " 0 "

En_o_ent_L Tc_perat_re_ oF /_ 5" ["/,/_f_ .d''_''_'e'r) .,.

r_'_ -

/9 •.

__./

, _TP,_ _

7o
70

292

2_2

,_/

•_9__

/,_? __
_.>_. ,___

Oxidizer Temperature_ OF

FUel-Ter_peratare_ OF

Oxidizer _n_et Press_re_ pst_.

l_el _-_]_¢ Pressure_ psCa

Qxldizer Flo_at_, +Ibs/seo

Fuel Flowrate= ibs/sec

mxt_o ,_o, o/t (z._o_)

_s_, Ibs (2:).o..*_:_)
Spoci£ic Impulse (272 x_n,)'

Start '_'_, _eo ' (25 max)

Shu'_lo_n Xmp_lse_ lb-aeo (,260 max)'(*

Oxidizer Valve Voltage, volt_

FUel Valve Volt_e, volts

Oxidizer Valve Current_, a=:ps

Fuel Valve Current, m_l_s

Electrical Power, watts

\ * Ref" ECN NA-SE6-289RI

I
i

, I
l

!

I

]
I

I
I
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DESIGN APPRO\_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
P

COMPONENT NAME _mliR'r ("_MITL_ A._._._fBI.Y- _

NAME OF' TEST b_T L'dTY CYCLE TO 118 S}_C_:PA_

NO.f MAC. ,_2-_T'(01-_.6_;PART t NAA_?.08160-61

TEST NO. 2P_ _O-'_)PI-_.-ET__OF__

Sequence _kmber 3-- Site

Pulse tkmber ...L_./ .-- ]_.t,a _

Firi,_ Duratlo,, see

Acct_ulated Firing Timer eeo

Data Slice Number

Time of Data Slice, see

Envlror_tal Pressure, psia

Environmental Te_peraturet oF

.O_.¢Ltzer Temperature, OF "

FUel Te_rperatu.rep OF

Oxidizer Inlet Pressure_ psla

Fuel Inlet, PTessure, psia

Oxidizer Flowrate, Ibs/seo

FUel ,Flewra_e, Ibs/sec

mxture _t±o, o/r (L3o__%)

Thrust, Zbs (23.0"_%)

Specific" I,.pulse

Start Time, msec (25 max)

Shutdown Imp_l.sep lb-seo (e260 max)

Oxidizer Valve Vol,ta_e, volts '

Fuel Valve Voltage, volts

Oxidizer Valve CUzTent, amp=

Fuel Valve Current, amps

Elec_rical Pcuer, .atte

"- *" Ref= ECN NA-SE6-289RI

, _@ _

,_._" _

_

_,.d.__
• ¢_'z.3_. _

Standard
Vacmn

0

__,,_. _.__.,.,.__.
_ _c," _ 70

_,_ _ 7o
a'-_, ,,,:_ 292

__,/_./

. _._.__

• _:_,_

z_

•/'_,g _

• I

• D,/_f

/. :_;,.- _
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME ,T!-L_USTCHA]._FJ't ASSl_IBLY - 2_

NAME OF TEST DAT DU'I_ CYCLE TO 118 SECO:;DS

Sequence Number _Z

n| n,l .,

f MAC _2-c_2701-:_6c_ "

PARTNO.I.NAA_2_W -
TEST N 0. 208 ]J_0"_j_.- ET.._._0 F__

Ill I

Pulse llumber ,. e2..

Signal Width, msec.

Start Time, msec (2_ maX-)

Env_ro_ment_l Pressure, psia

En_on_ental Temperature, OF

Qx:idizer Inlet Te_perat_rep OF

Fuel Inlet Te_peratarej °_F.

Oxidizer Inlet Pressure9 psi_

)_. ,/

70 .

7P

_D

g,

/_,_ -=

7_

7O

_o

• p.>. ;t..

7_.

7_

Fuel Inlet Pressure, psia

Total Oxidizer Flow, IbQ

Total FUel Flow, lb_,

Mean l.t£xtureP_tio, o/f

Pu_se Total Impulse, Ib-sec

Mean Specific _mp_Ise, sec

Shu_d_.m Zmpulse, Ib-sec (.260 max) -i_

C_t-Off Time, msec

Oxidizer Valve Volta_e_ volts

Fuel Valve Volta_e_ volts

Oxidizer Valve Current, mnps . ,

Fuel Valve Current, stops ....:.. .

Electrical Power, watts

* Fl_as U=_e._d_ble -- Instra_entation Problems

** Ref= ECN NA-SE6-289RI

Prepared by8

_:_--_0-6-'_3 -

,/¢/_
./_._

_._

./7_

2_.

_,,F

• )__7.. -_

, _"_

'. ' /'_ ,It _,
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DESIGN APPROVAL TEST OF coMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

C(_MPONENT NAME 11mu_"P (3IAtm._d_ AS._;F3_P,LV - 2_R

NAME OF TEST _/_T ]3UTY CYCI,_ TO 118 S_C_[P_
..................... =,- ,,- ' I II

r uAc_52-527oI_.6_

PARTNO1.NAA_O.,_I

I = | ,= .

Sequence tkn_r

Pulse _mber .3

Firing Duration, seo

Accumulated Firing Timep sea

Data Slice Number

Tlme of Data .Slice, sec

Env-J_rommt,_ Pressure, psia

Environmental Tmporaturep oF

Oxidlzer Temperature, OF

FUel Temperabxre, OF

Oxidizer Inlet Pressure, psia

FUel Inlet Pressure, psia

Q_idizer Flowrate, Ibs/sea

FUel Flowrate_ Ibs/seo

mxture Ratio, o/t (z.:3_o_:O

_u-ust, Zbs (23.o_;)
Specific l_e

• _tart Time, _sec (2_ max)

Shut, dow_ l,_u_lse, lb-seo (.260 _._c) -x-

Oxidizer Valve Voltage; volts

Fuel Valve Volta_e_ volts

Oxidizer Valve Current, _S

Fuel Valve Curreat_ stops

_ctrical Powsr_ vat,s

* Ref: BCN NA-S_6-289RI

\
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME .'I'I_U3TCILItIi_F,RASS_IBLY - 2,i_

NAME OF TEST DAT DUTY CYCLE, TO 118 SEC_,IDS
r- ....... l, .-

•Soquence Number _, _.

Pulse ilumber

Signal Width, msec

Start Ti,_e, msec (2_ max.)

Environm(m_d. Pressure_ psia,

Environment_l Temperature, OF

Oxidizer Inlet Temperaturep OF

Fuel Inlet Temperature, oF

Qxidizer Inlet Pressure, ps_

Fuel Inlet Pressure, psia

Total Oxidizer Flow, lbq

Total Fuel Flow_ Ib_

I,lenn l.t.t.xt_e tb_t.t.o, elf

Pu_se Total Impulse, Ib-sec

Mean Specific Impulse, sec

Shutdown Impulse, Ib-sec (.260 max)_."

Cut-Off Time, msec

• MAC _2-_2701,-_6¢C

PART NO_L NAA._P.P_fJ_],(k0-

TEST NO.208160-_Oi-_l-_ET__O F__

?o

po

7O

Oxidizer Valve Voltage, volts,,

Fuel Valve Voltase, volts

Oxidizer Valve Current, amos

FUel Valve Current, emp s

Electrical Power, watts

* Flows Unreadable

| ,

- Instrumentation Problems

._'9

_3. F

_* Ref: ECN NA-SE6-289RI

Prepai-ed bys

"V'c77:i--_-_'-u_f }E;v 6:63

t,04

g

I

I

i

I

I
I

1

I

I

.1'
_u-i_0i9-2



• UIV*Q*ON OP *_oImT_ A_*tae C4_ AVlAT*(._ **,*¢:

! !

I
I

I

I

I

I

DESIGN APPRO_._L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST DAT _UTY CYCLE TO 118 SECO_DS
.... t .... i i

Sequence }lumbee __

Pulse llumber '

Tk'RUST CHA}IBER ASS_IBLY , 25#

Signs.lWldthp msec .,

Start Time, msec (25 .max.)

Envlroru_enta.lPressure., psla.

Environmental Temperature, o_

Oxidizer Inlet Temperaturep °F

FUel Inlet Tempcrature, OF

Oxidizer Inlet Pressure, psi_

f MAC _2-_2701-96_ _

PARTNO{ NAA_60 -
m i

TEST No.2OSlSO-_-t-_.ET__OF__I't_J
== I

,/_.,_

,0_2"

20

7_

70
_cl m-

,/_./

r ,_ _.. _t--

y'o

"7,0

FUel Inlet Pressure, psi_

Total Oxidizer Flow, Ibo

Total Fuel Flow, Ib@.

)_an Vd.xture Ratio. eli.

l_t_me Total Impulse, lb-sec

Mean Specific Impulse, sec.

, _'/,_

.v-.
. F" _._'.,_--

_hu_down Impulse, _b-sec (.280 max) _"

Cut-Off Time, msec ,.

Oxidizer Valve Voltage, volts._

Fuel Valve Volt.e. volts

Oxidizer ValveCurrent, m_ps , ,

Fuel Valve Curreut, m_P8 .. • ....

Electrical Power. watts ......

• Flows Unreadable - Y_str_mentation Problems

•/_'_ _..

•_.?

.,_

, _. ,tv-.-

•/_

, _ _"_

___,,,_,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME 'r_mtI.%T_{Alm_ _qFn_.mT_ -- 2c;//

NAME OF TEST _,,tT I)U_C CYCLE TO 118 S_01.!II_J
-" -- ,m=, I

Sequence )k_ber_

Pulse )Ember j__

Firing Duration, se@

Accumulated Firing Time) oeo

Data Slice Number

Time of Data Slice) seo

Environmental Pressure_ psia

Environmental T_perature) OF

Oxidizer Temperature) OF

FUel Temperatazrep OF

Oxidizer Inlet Pressure, psia

Fuel Inlet Pressure 9 psia

Qxldizer Flowrate) Ibs/seo

• Fuel Flowra.te, lbs/sec

_-t,==.o _t"o, o/_ (z,:3__6_;)

Specific Imtmlse

• Start Time, rebec. (25 max)

Shutdown Impulse, Ib-seo (.260=ax)_ _

Oxidizer Valve Voltage) volta

Fuel Valve Volt.e, volts

Oxidizer Valve _rrentp stops

Fuel Valve Current, amps

Electrical Power, watts

* Ref, ECN NA'_6-289_I

r MAC__2-52701-_6S
PARTNO.t NAA__;_O_
T_STNO___O__-___OV__

_te Standard
I_ta V_cu_

• , ___

_._..
.

3_5.7

•. _ V'_/_.

_/,_9_

,,_7.B

,/_

:z _. :_ _

3_)._)

70

292

292

• _,_'=:_ _

__:_, _-_

_;,_ ,

g

g

l

!

I

I

i

I

I

l

I
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T}t-"RUSTCHA/IBF,}'tASS]_IBLY - 2_,,_

NAME OF TEST DAT DUTY CYCLE TO 118 SECONDS
_= . L..... _j; .

................. |

Sequence Nu_ber_ "

Pulse lluraber

Sl_nal Width, msec,

Start,Ti,,_e,msec....(25 max.)

_'rH.ronmenta.l Pressure, psia

I_v'lror_ent, al Temperature, OF

Oxidizer Inlet Temperaturep °.,F

Fuel Inlet Temperature9 o_

C_idizer Inlet .Pressure, psi_

Fuel Ynlet Pressure_ psia

total Oxidizer Flow, lb_

total Fuel Flow, lb__

_ean I.tlx'mreRatio, o/t

Pu_e Total Impulse, Ib-sec

_ean Spociflc Impulse, sec

_hutdown Impulse, Ib-sec (.260 max),-_--

3ut-Of£ Time, msec

Dxidlzer Valve Voltage, volts

Puel Valve Voltage, volts

)xldizer Valve Current_ stops ,,

Fuel Valve Current, smp_ ....... ..

Electrical Power, watts ......

* FI_.-;sUnreadable- Instrum.ent_tlon Problems

** Ref= BCN NA-SE6-289RI

f MAC _2-5'2701-p6_

PART NO._ NAA_.2_60

TEST N0 20_ ]6(>-'_S]-'__ET__O F___.

/A. /

7_

7_

_

. F'_//

,,('.

._,_ ,,,/'(_,

•//. "_ ,
._

)_./

7_

7_

76

_-?,.=.

,F-.-

,_7)-7

)/._
_._

Propared by!

"r'_;_'V_.oocU_-3_' .,.V6'63

• z_'_ ._'_

)).F

• " A

lc_o_',;_._,,/, ,/_/ / .I ,_,_,_;_o.,_ _,,

"¢-_- _ . -_-=--_, ,

It.-15019-2 _o7
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DESIGN APPRO%_L TEST OF COMPONENTS

F'DR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CH}JmER ASS_.,_LY - 25#

NAME OF TEST DAT DUTY CYC_ETO 118 S"_COTrDS
_-- ......... - - =_' " II1

Sequence Number_

Pulse Zither "

Sic_LI Width, msec ........

st=.t Ti_e, _,s_ (2_._.)
Environmental Pressure, psla

Enviror_ental Temperature, OF.

Qxidizer Imlot Temperature, °F.

FUel Ir-let Temporaturej OF

Oxidizer Inlet Pressure, psi_ ....

FUel Ihlet Pressure, psia .......

Total Oxidizer Flow, lbQ •

Total Fuel Flow, Ib_

_'.eanl_ix_re Ratio, o/f

Pulse Total L_pulse, lb-sec

Moan Specific Impulse, sec .....

Shutd_m Impulse, 1b-see (.260 max)**

Cut-O££ Time, msec ....

Oxidizer Valve Voltage, volts
, , , , n J,

Fuel Valve Voltage, volt_ ,,

Oxidizer Valve Current, stops

Fuel Valve Current, mKps .... •

Electrical Power, watts

f MAC _2-_2701-_

PARTNO_ NAA_2_0 _

r ._i

* FIo_s Ui_readable - Instrumentation Problem_

** Ref= ECN NA-SES-289RI
I

[ Prepared by! .

4

,_'_. 5"

._

/. e/_

•/f-/_

-)In"

._(,,

,_'7

3"

_'f. _

_o f.7

7,#

/._/&/_

• /_"

/_.

._ _'_

. J_5"_.

o

_l/_/,.t..-i__'_//I ..../_//____x'7_<-_
R-i.50i9-2_08

1

n

I1

11

l

|
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T_LRU3T CIL_:_ER ASSK':BLY - 25#

NAME OF"TEST DAT DU'I'_.CYCLE TO 118 SECOhrDS
r_''_I -- I_,J.__ IIL _! ..... i . .i ........... ._, : J 1J

Sequence Number_

Pulse ]]umber "

Signal Width, msec

Start Time, msec.. (25 max.)_

Environmental Pressure9 psia

Environmen tal Te_peratur ew °F

Oxidizer Inlet Te_peraturep oF .,

Fuel Inlet Temperaturel o_. ,,..

Oxidizer Ynle% Pressure, psi_

FUel Inlet Preosure, psia

Total Oxidizer Flew, Ibq

To%al Fuel Flow, Ibs

_!can l_x_ure Ratio, o/f

Pu2se Total Impulse, Ib-sec ..... "

Mean Specific Impulse, sec .....

Shutdown Impulse, lb-sec (.260 max)_.

Cut-Off Time, msec ......

Oxidizer Valve Volt, gel volts ......

Fuel Valve Vol_e, volts ......

Oxidizer Valve Current, m_ps

Fuel Valve Current, _p_ .... • ....

Electrical P_er, watts

f MAC _2-_2701-_6,,_

PART NO. t NAA_.2..Q_(_I00 -

TEST NO. 2C)8::I-6O-_0_ ET._.._ OF'_

i

//_

/_.

7o

"70

• _,"::,,e.,,,r''

• _ _6.

/_s/

i

m

• _$9

_._
* Flow Unreadable - Instrumentation Problems

Ref- ECN NA'SE6-289RI
II

j,,. I D5J-I_':Z./::?,D/-I _X%_,._I '/'7.,..-:,-_ ' c_
F(] _6_U(]tl l.t "47 l'J., _J & _l .] #'# ' # / __

]+ *t ...... + i (/ v *

R-15019-2 _,09
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DESIGN APPROVAL TEST OF CO._PONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

S£te Standard

_,_ wcum

_. _,"

_.,-=_)-_. _ 2_2

._-/_/ _._V_?__."

. /_

P_'cpr_'od bTl ,,-

/ /,_" 77-.","' .'_" '

C ; ] = C _ _ l : _' l>I ; / /. / ," _ I .,, " _ " l ' ' l l l ' ' _ "b_ I

"'//'_':-.... /I !l ''''_/" ,-!'", ,'_'_'
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i

I
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I
I
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i

I

I

i

I
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DESI'GN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST C"_._. ASb-'_.TBLY -. 2,_

NAME OF TEST DAT DUTY CYCLE TO 118 _E?_Ip_

Sequence Number /_.

Pulse ]]umber

Sicnal Width, msec

Start Time; msec. (2_ max=_ . .

_vlronmental Pressure, psi@

Envirocmental Tempcrat, re, oF

Oxidizer Inlet Te_peraturep oF

F_el Inle_ Temperature9 OF

Qxidlzer Inle% Pressure, psi_,

F_el Inlet Pcessure_ psi_ , ,

Total Oxidizer Flowl Ib_

Total Fuel Flowi Ibs_

Mean ].llx_e Ratio, o/t

Pu._.se Total Impulse, lb-sec ..

Mean Specific Impulsel sec ....

Shutdown Impulse, 1b-see (.26Omax)_."

Cut-Off Time, msec .....

Oxidizer Valve Voltagel volts
i

FUel Valve Voltagej volte

Oxidizer Valve Current, _ps . ,

Fuel Valve Current, erupt. . _ .

, I i .....

, ,,, *

i,

• r _,_c_2-_2_,o]_-26_:
PART NO. t NAA...2.0_8_:_(;_).. -

TEST" NO. 208-16.0_..._-ELOF__

//

_-7

7_

76
70

_

,P

I, VF_'/

._72.,.

... )_,,#'

7_,7Electrical P_aer, watts ...

* Flows Unreadable - l.nstrumentation Problems

*_ Ref: ECN NA-SE6-289RI

_o_o__, . I _o',¢__, ,/_/_//_/ ,l _:_ _ ,,,A_,
,_,,,,_.,.s,.,r,.-I />:.i-l-:,..s_Y.,_I U,._'

r_;-<:.__-._a:_"___-;h . _ .... _ _.....
I

I{- 1.019-2
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DESIGN APPRO_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME ']'ITRII_T _t^r_R.';R AS,_FJ.mL_"-- 2¢_1

NAME OP TEST D._T DUTY CYCLE TO 118 SEC_IDS

r M_C:;_-527OZ_6_;
PART NO. t NAA.._O_>._].

TESTNO20,_O-___OV__

$equonce _ber _._

Pulse Number

F_rin_ Daratio._ sec

Acctmm3_ted Firing Timep see

Data Sllco tku_ber

Site

Data

nineof Data s_ce, seo _" ..
_vlror_enta.I Pressure, psia _ D_ _- O

Oxidizez-, Temperatame, OF

l_el Te_perature_ oF

Oxldizer Inlet Pressure_ psla

l_te_ Inlet Pressure, ps:La

Oxidizer l_o_rate," _s/seo

_el /_,rate, lbs/sec

_-._,, _ (2,_.o_)
Speci£1c Impulse

" Start _l_e, msec (2_ max)

Shutdown Y.mpu.lse, ].b-see (,260 taa.x)_. ¢"

OxidizeP Valve Vol_e_ volte

Yuel Valve Volta_e_ volts

Oxidize_ Valve Current, a=ps

Fuel Valve Current, a_ps

Electrical P_er_ _atts

* Ref: EC_ ._A-S_6-289P_I

• )_

_,#.><

._-v e_

7O
70

292

292

, D.._ _"_

°.

t

¢

1

' _}' '=''_--"T-'_---:"_-- .
• ." • e, • . " ,_ , 3| _ _a'!/ -, - • l:.:,,," _.._ .._, 'Iv j

!I-..",.;."..i F'"" I.'_ i;,}, _
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVERSYSTEM

f MAC _2-q2701-_6_

COMPONENT NAME THRUS T CHA][BER ASSF]tBLY - 2_ PART NO. l NAA.._2,QS_160

NAME OF TEST DAT DU'I_ CYCLE TO lib SECOLrDS TEST' No.2OS169-_3_'_ET.__OF__

Sequence Number 2. 5 _

_'_=!seNumber

Slgnal Width 9 msec

Start Time, msec (25 max,)

Environmental Pressure, psi@

Environmental Temperature, OF

Oxidizer Inle% T_pera%ure, °.F.

FUel Inlet Te_peraturep OF

Oxidizer Inle% Pressure9 psi_

FUel lnle% Pressure_ psi@

Total Oxidizer Flow, lbq

To_l_. Fuel Flow, lb_

Mean ]-_e Ratio, o/£

P_.se Total Impulse, :l.l>-se¢

Mean Specific Impulse, eec,,

Shutdown impulse, Ib-sec

,a,

(.2_=a=),

2.-

__-'_.5

/:_,D

, P?'2-

7o

2o

.7

2-9_

z 92-

• _..,_ _'(

Cu%-Off Time, msec

Oxidizer Valve Voltage, vol%s

Fuel Valve Voltage, vol% 8

Oxidizer Valve Curren%, amps

Fuel Valve Current,

Electrical Power, watts

* Reft ECN NA-SE6-289RI

i

|

_._ 99". _"

'L

l_ep_red byt

_ • ;

J

/

l_-z;o] 9-2
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& O_VI_!I, ION O F .NOAV_4 AMI_'JIICAI_# AVIATION IN(_

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T}_US'_' CHAY_ER ASSEVBLY - 2_'_

NAME OF TEST• BI_ST PRI_SIP,_ '

52-52701-265

MACPART NO. NAA 2nR1AO-A1

TEST N _.08160-__S I_'_'T__.._O F_

Deviation Request t

The Burst Pressure Test data of paragraph 7.3.3.2.3

will be completed when data is available. Proceed

with the Weight Determination of pa__graph 6.6 and
7.3.3.2.4.

Recopied from original request dated 12 November 1964.

James Do V_vroge_s
MAC EnginderinA(

/

E. Adams
Gemini Dat-Rat Unit

T6_ 6b_,B-37 NEW 6-63

I,1.6 I_ 15019-'2
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE; ORBIT ATTITUDE AND MANEUVER SYSTEM

J_

MAC.- 52-5270]_265COMPONE_T NN.IE _, TJtRUST CE_ER ASSEI._I.Y - 2_ PART NO. NAA--268i6_>-61 L

,AMEOFT_T BURSTr__ ..... Te_ .O O__0--__u_-

"tl •

Roforencel"

?°3.3

HAO SCD 52-52701, Rovlslon F_ para_aph 6.3.1.3.2.2

]_u.r_ PreSsure - TCA #3

?.3.3.I

_._._.z._

_'.3.:_.1.2

7.3._.1.3

?.3.3.1.4

Test Procedure

Open the oxidizer and fuel fnctlity by-pass valves. See _Flgure 6.

Close the facility prope_lant valves. See Figure 6.

Adjust the test facility propellant tank pressures to 750 -+_0 pelg.
The parameters to be recorded during the firing test are com-
b_stlon chamber exterior wall temperature, facility propellant

tank pressures# TCA inlet pressures, an_ thrust. " :.." .

-Aotivato instrumentat_on. "

7.3.3.1.7

Open the TCA propellant valves. - ".

Within one second a£ter TCA propellant valve opening_ open the
_aoillty propellant valves slmultanoous.l_.. .

Fire the TCA for three seconds follovln_ £sotlit, 7 propellant

valve opening. The firin_ test shall bo tormln_ted by o_oslng

the TCA prol_ ll!ant valves#

?.3.3.1.9

7.3.3.1.10 .':.._:-_erfonnweight det_r_trmtion Par paragraph 6.6.
• ,=/_i_

The TCA shnll demonstrate operatton uit_out cat_stroph_e ol_n_t _-

_ailure as defined in Table Xl_ note 4,

Perform deco_tami_tion per _ragraph 6.8."

: ...... ..... :_ ,....
v_,,..I 6c2-.i7.:27B _;_u6-63 •. " . . : .... ., .

-rc-igotg-_ " ,,i7 ' ',f

-\
• • II • ..

, L I r _- ....... -,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE OREIT ATTITUDE AND MANEUVER SYSTEM
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_lk OtVllION OP NO iQTs'4 AMmr_I_AN AVIATION, IN(=

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
I

7._ J .2,:)

THRUST CHAF_ ASSEmbLY - 2_#

BURST PP._SURE

[MAC 52-52701-26_ ,

..PARTNaL NAA_._0_,60._,
TEST NO.208160": SHZET 35l_0F 3.___._

Site Data

Fac2].tty oxidiser tank pressure (pstg)

Facility £.uel tank preeauro (pstg)

•(b_dizer _et pressure (fm_a)
*.

Fuel J411et l_essure (poil)

_r==t (_,)

?5-a. (750 _2_0)

?.,/t. (730 _0)

Combustion cha_er cxterior wall temperature _ 35_ (700 F max)

..... *-' ' • - 13,20") -'_---C_er Pres=_e, calc_t_d, (psia) "" . _ ,

"1 .

... -
¶. .

@

E. Adamp I

.... - -/_ *% ' • ..

ro_:-.,r.x.,o-a-39N_:w6-63

I M: ;_- ,I, _r-_'_J./ Iw:;;;.:'_ USAF " DATE

o

•R,-.I_O19-2
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,it O*V010ON OY NO_V_ AMI[_aCAN ArrAY*OCt. IN(:

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME oF TEST_
i, iii I I

Nfl[ MAC 52-5 _'____...,
TmqUST CI_BER ASSE_LY - 2%# PART --k NAA_'_._&1

'.DTm_T p_.-_._N_ TEST NO. 208160'S4_%_-'_ 355OF 380

7,3.3,2.4 Weight Determination Test Data (reference paragraph <6)

All protective closures were removed from the TCA.

. q_" (Ye_o:".o)
6

The TCA dry weight was _ _undso

(Record to the nearest one-hundredth pound).

Inspection Remr ._ I //-/7-(4

n

t

I

.

,¢)__E. Adams

"_ 4/io/_d4 /P- / _" _"¢z

fORM608-8.39 NEV6-63

WITNESSED FOR NAA DATE CERTIFIED FOR _Uo_ONNEjL. rtKc

;VERIFIFD _(_U"_b,F _ OAT

U _I!

g

I

I
I

, U
i

I

,_., I

I

0
,$

' 7.':, _ ,-.. .......... _* _=""_'=_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME T;_UST CHA>m_R ASSDmLy - 22#

NAME OF TEST DISASS_LY A_n) INSP__TION

MAC 52-52701-265PART NO. NAA 208160..61
O1

TEST NO.208160- S/_EET356OFSJEL

Reference= MAC SGD 52-52701, Revision F, Paragraph 6.2.3.20

Disassembl 7 and Inspection

Test Procedure

?.3.&. ! • 1 Prior to sectioning the TCA perform a visual inspection and
record the post test condition of the _A.

?.3.&.l.2

7.3.h.I.5

7.3.&.1.6

7.3.&.1.7

Cut the propellant valve mounting bracket and propellant
valve feed tub_s from the TCA injector face along line A, B

as shown in Figure 11. All cutting shall be done by saw.

Separate the propellant valves frcm the mounting bracket.

Section the TCAby cutting along line C-D-E as depicted in
Figure 11.

Perform visual inspection of all detailed parts for evidence

of dama@e, distortion, fluid incomparability, corrosion,
broken parts and impending failure.

After test completion identify thesectioned TCA and detailed

parts and package and store for reference (except for pro-
pellant valves).

Maci_ine, on the oxidizer propellant valve, bhe seat assembly
to spacer weld to loosen the seat. Only the minimum amount

of material to accomulish this shall be removed. The seat
assemblTP/N AO766_ shall not be r_moved at this time.

C

C

7.3.h.1.8 Machine the. filter assembly to solenoid weld to loosen the

filter. Onl_ the minimum _mount of material to accomplish

this shall be removed. Th_ filter assembly P/N NA5-28097-17 C
shall not be removed at this time. ;

" I PREPAREDBY: BArE I APPROVEOFORNAA: DATE IAP_'_,_OR McDONNELL: _

I .. _o_e I #' "" I
_,:.<(_-.:J ":°-°'l/:"vu,,.-..::--.,o-t,¢'
*FORM'608-B-38 NEW6-63

.....7._;_._.:.,_....._,- • °_ _:_\
R-15019-2 ;,21 "\

C



COMPONENT NAME

NAME OF TEST

?.3._.1.9 ;

A O,VISION OF NORTH AMC_ICA_ AV4AVI_N mNC

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

TIEtUST CHAMBFA AS3H_BLY - 25#

DISASS.'q_LY AND INSFFCTICN

r MAC. 52-_ ;2701-26_

PART NO.t NAA 25 _J160_61

O1 0.TE_,o._o_,_o-_°&_5%___m.

Remove, bag and identify the seat assembly.
@

U

g

g
7.3.&.1.10

7.,3.&. 1.11

7..,3.&. 1.12

7.3./_. 1.1_
I

7.3.&.I .1/4

R_ove, bag and identify the amnature P/N &07569.

P_move, bag and identify the spring P/N /_06806.

Remove, bag and identify the filter assembl_.

Bag and identify the solenoid assembly.

Repeat 7.3./_.1.7 thru7.3.&.|.13 for the fuel propellant valve

NOTE: Only authorized personnel shall have access to stored
DAT hardware.

C

I

I

I

I
I

l

I

I
I

g

g
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DESIGN APPROVAL. TEST OF COMPONENTS
• .

FOR THE. RSY:.NTRY CONTROL SYSTEM

COMPONENT NAME

'_:.E OF TEST

7.3,_.2

7.3.&..2.1

_mUST C_U_SR ASSmmLZ - 25#

DISASS_LX_BLYAND L_SP_:CTION

7.3.A.2.2

, , ,,,, ,,

Post Test Inspectlon Dat_- TCA #_

Component Ident£ficat£on

Component Name TCA

l_cDonne:ll Part No.

Rocketdyne Part No.

Component Serial No,

r_c 52-52_o,-2s5
PARTNO._NAA' 208160-_1

I

i

i
I

':i
I;

!.

!
I =

l

I

f
t

i



A I_l¥111tON O/p NORTH AMIEIqI'GAN AVIATION* IN(=

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE; ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHt_IBF/t ASSR4BLY -

NAME OF TEST DISASSR._BLY AND INSPECTION

g

il
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I
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DESIGN APPRO"AL TEST OF CO;.'IPO_JENTS
F(_R THE •ORBIT ATTITUDE AND MANEUVF.R SYSTEM

• ' t

• , +
". ; i !

"
z_tn _ot (6)

Oxidizer Inlet Pre.sure (41Oxidizer Inlet Pressure (4

++<'o< + _NAMECOMPG',_iT
+lZITi._-! _iSTRE+;ENTATIOAt REQUIRE- O'INAA'208160-61 ....

TABLE Z

Fuel Inlet Pressure (h)
Fuel Inlet Pressure (h)
Oxidizer Flmmeter Te_p, (_) _

Oxidizer Inlet Temperat_re (5)
Fuel Flo_meter Temperature (_)

Fuel Inlet Temperature" (_)

Oxidizer Flowrate (5IOxidizer Fl_rra_e (5

Fuel Fly.z-ate (5)
Fuel Flowrate (5)
Oxidizer Valve Curre_

Fuel Valve. Current
Oxidizer Valve Voltage

Fuel Valve Voltage
Local Ambient Pressure
Envirormeniml Pressure (Fine)

Ea_rlronme_al Pressure (_na)
Em_o_ment_l Pressure (Coarse)
Emr_or_en_ Templar=re
C_tms%ion Chc_tmr _coz-lor

• .. . . • -

RANC_
m

o-_o
o30 lb
o-5oo_
o-5oo p_ig
o-5oo_z
o-5oo p_g
0-300 F
0-3OO F
.O-3OO F

O-300.F
o.15-o.5o ¢F,
o-o._; gm
o.15-0.65 gin
0.0.6_;

0-1.0 amp
0.10 amp
0..-40 volts

0_0 volts
21-40 in Hg

0.02-0.20 ps:L_.
0,02-0°20 p.sia
0.02-15.0 paia
0-300 ¥
0-1000. F

(_)

_czsz¢i (s_.)_

0.'801
c(+ l.o_)

_(_ _.o_1
D*

5°0
DC_ 5.0
vC_ 5.o _1
_C_ o.5_)_l + ._i
s_ o.5_)+o._ol
sG o.5_;)* l + .2_
_C_+o._1- o._ol
X 0,001
T O,OO1
y_ 0.001

!

El)
RESPONSE "

RECORDER
In U

Null Balance

"Oscillograph
I + .2_ Null P_lance
0._01 Oscillograph

l ÷ .2_ Null Balance
0,_Yl Oscillograph

Null Balance

Null Balance

Null Balance
Null Balance
Null Balance

Oscillograph
Null Balance

Oscillograph
Oscillograph

Oscillo_rap_
Oscillograp_

T_ 0.001 • Oscillograph
T _arc_e_er .

z)+i

..

It

g

8
g

%,3"

F.'_P_EO DY: .." .DATE __¢_- L_ - _.-+ -_1_

J. O_n3er ";' 2, 9 _ _AJ/] _'. ' _.._ ---

- p.-) i. . , : " +, • ." ¢_/iCjX , ,'-+.<w
• it* • Ii . * •

, " , .. +,_+,..,.+.,.,.,.7., I _.....-._ . .......... • - D_n /,,,j/D+/_/.

;: . .+ ..?,, -<-'--........ "-'/- . + , /.. , ,. .
; " _ _ • ,_ t : .. .

_-zso_9-m . '2."_ • .".,-.,'., ;? :'.:.._:2 j.
.., ,,.ix. ...: . "... .'. .. , . _ ; _'+".:.'+ ,.,
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DESIGN APPROVAL TEST OF COMPONENTS
FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

The.UST CHAMBER ASS_.IBLY

141;{L-MUI.[INST_L_IERTATION REQUIRE-

:._NTS - HOT FIRE TESTS

PART NO.{ MAC _2-g2701-_6'_NAA 209160-,61

TESTNO.__%ET_OF

MEASUREMENT

Start and Cutoff_ l_p

Oscillograph Drive, Pip

DFa Drive, PIp

NOTES,

TABLE I

(toni'd)

(x)
RESPONSE

•(sEc),

0.001

l.O Max

l.O M_

1.o Max

P_CORDER

Oscillograph and

Time Sequence

Time Sequence

Time Sequence

(l)

(2)

O)

(h)

(5)

Response is defined as the time required for the Measurement recording

system to travel frcn zero to full scale.

Trace full scale deflection shall be 3.0 inch minimum.

Letters designate instrumentation precision category per RA0201-050.

Ranges shall be increased I00 per cent for DAT Duty Cycle to minimum

duration (including Cape Cycle)and. Burst, Pressure Firin K Tests.

A single measuring transducer may be utilized to satisfy the require-

ments of more than one "bit" of information under the following
circumstances:

A) Signal of one parameter is split to satisfy the requirements

for more than one type of recorder.

B) Transducer is physically located ter satisfy the requirements

of more than one parameter.

(6) May be deleted for Cape Cycle Tests only.
f o-

(7) May be deleted for Impulse Slgr_/ With Tes_ only.

"% , °

• t

°

PREPARED BY: ' D_TIE

J.c_z,e_ ,_/_/_,
:cHz.,"_L';.ob_ " o_E -

FORM 608- B- 38
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DESIGN APPROVAL TEST OF coMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

T}_.UST C__'.MBE_ ASS_BIZ

:41;.q].i_4I'.:S?RIR.iENTATIO:IPS'_:'UIRE-

14E'."FS- HOT FIP_, T__STS

f MAC 52-5_701-265

PARTN0.t. 2 , !60 i

NOTES: (cont' d)

@

• q

TABLE I

-(C0nt'd)

"B" precision is required only: I) on the OSCwhen turbine typeflow-

meters are used; 2) on the DIGR when drag body type flow_eters are

used. For drag body type flo_meters, a three-step transfer calibration

shall be recorded on the oscillograph and DIGR at the following pre

and post test bleed f!mcrates: 0.032, 0.043 and 0.053 ib/sec. The Osc.
deflections at nominal test flowrates shall be 2.5 inches minimum. For

turbine type fl_meters, the D!GR precision shall be "C (_ 1.O%)".

Thrust=

Perform a pre test multi-step callbra%ion and record on the oscillograph

at the following simulated thrusts: Oj 1.5, 3, 6, 15, 24, 27, 30, 27,

24, 15_ 6, I, i.5 and O. .This shall be followed by a pre and pos_ "

.test one-step calibration (ve._Iflcation).

Inlet Pressures =

Perform a multi-step transfer calibration (referenced to the DIGR) and

record on the oscillograph at the following inlet pressures + 25 psi;

150 and 250 psig, and test lock-up inlet pressure. A post t_st

one-step transfer calibration shall be recorded at the test lock-up inlet

pressure,

Valve Voltages=

Perform a multi-step calibration and record on the oscilloEraph at the

following voltages + i volt; 22, 30 and 26. A post test one-step
calibration shall b_recorded at 26 + I volt.

Perform a pre and post test Chamber Pressure standardization and record

on the oscillograph.

PREPARED BY: O,_;i'E APPROVED FORNAA:' . OAT AP_I__TK°1
CHE'_.,LEDJBVz_ • DATE

•
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
i

THRUST CHAMBER ASSEMBLY - 25#

DAT DUTY CYCLE

f MAC 52-52701-265

PARTNO.iNAA 208 60- 1
TEST NO 2OS!60-%OH1EET 36._.__._F38._._.O0

Reference: MAC SCD 52-52701, Revislon 0, Sheet 101.3 & 101.4

TABLE II

Seq.

Approxim_t*
Phase Phase Pulse

Start End Number Period

(Sec) (Sec) of Pulses (See)

Acctlm.

Pulse Operating Firing
Duration Time Per Time

(Sec) TCA (Sec) (Sec) (1)

1

2

3

4

5
6

7

8

9
i0

ii

12

23

]h

0 15 36 0.417

15 22. 1 ---
24 30 4 1.50

30 11,O34 27 407,

Ii,03_ ii,0_0 "'4 1.50

11,040 11,300 27 9.65

II,300 12,186 168' 5'27

12,186 12,237 8 6.38

12,240 12,244 4 1.00

12,246 12,330 544 0.152

• 12,361 12,377 18 0.889

12,377 12,436 41 1.440

12,436 12,447 33 0.333

12,478 12,489 12 0.916

0.031 1.116

4.20 4.2

0.69O 2.76

0.014 0.378

0.69O 2.76

0.O20 0.54

O.031 5.208

0.69O 5.52

0.029 0.116

0.053 28.9_8

O.O31 0.5578
0.029 1.179

O.O31 1.O23

0.029 0.348

17.116

21,316

24.076

24.454

27.214

27.754

32.962

38.482

38.598

67.536
_8.094
-69,273

_o6_
15 12,489 12,571 8 10.25 0.690 5.52 76.264

I_6 12,57412,675 93 1.09 0.029 2.727" 78.891

ira7 12,705 12,756 336 0.152 0.053 17.808 96.699

I_3 12,761 12,794 37 0.892 0.029 1.073 97 .T72

19 12,796 12,805 70 0.129 0.053 3.710 I01. _82

20 12,815 12,857 35 1.20 0.029 1.015 I02.49q

PREPAREC)BY: &v._,_/ Ot[l'E

E. A_8 "v Z"/ ._/,_/t,t
CHECKED DY: DATE

FORM 6o8.9_38 NEW 6-63

428
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST

Seq.

THRUST CHAFFER ASSEV_LY - 25#

DAT DUTY CYCIE

Approximate
Phase Phase
Star% End

(See) (Sea)

21 12,874 12,893

22 12,898 12;918

23 12,919 12,996

24 12,998 13,O42

25 13,062 13,063

26 13,064 13;150

27 13,190 13,222

28 13,262 13,267

29 13,267 13p289

30 13,324 13;473

NOTES=

b ,

TABLE II (COh_INUED)

Number
of Pulses

140

23

8

52
8

314

36

6

25

IBI52D 52701 m265f MAC.
PART NO.,_ NAA 208160-61

TEST NO. 208160-_ET36__IoF 380

Pulse Pulse

Period Duration

(Sec) (See)

0.135 0.053

0.870 0.029

9.62 0.690

0.8/,5 0.029

0.125 0.053

0.274 0.053

0.890 0.029

0.833 0.031

O.880 0.029

0.338 0.053

Aectlm

Operating Firing
Time Per Time

TCA (Sec) (See) (i)

7.42 109.917

0.667 Ii0.584

5.52 116.104

1.508 117,612

o._/* 118.o36 (2)

16.642 134.678

i.044 135 ;722

0.186 135.9 08

0.725 136.663

2 . v1  6o.co Ol

(I) Includes ten (I0) seconds calibration firing and slx(6) seconds of
slmul_ted cape checkout.

(2) The TeA shall demonstrate speclfica_ on performance for an accumulated

firing time, including calibration and simulated cape firings of 118
seconds. TCA skin temperature shallnot exceed 550°F.

(3) The TCA shall demonstrate operation without catastrophic failure for
an accumulative firing time of 160seconds.

(4) Tests to failure will be conducted by repeating the pulses subsequent
to 118 seconds within specification to 160 seconds until failure

FORM 608-B-38 NEW 6-63

I¢.-15o 19-2 _29":, "
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME

NAME OF TEST
,, .'_ ..,

THRUST CHA_ER AS._E_.._;.¥_9_.

DAT DUTy C_CLE

MAC. 52-#.2701-26____PART NO. NAA 208160-61

TEST NO.20816G"%OH1EET36....-_2OF38....O.0

(cont 'd)

TABLE II

o.

• q6_ .

Catastrophic chamber failure is defined as a condit:on in which

further operation of the TCA would endanger the space craft or
crew. Specifically it shall include|

(a) Loss of the capabllity to stop propellant flbw,
(b) Any flow or leakage of propellants products of

combustion at locatlons other than the TCA noz-

zel exit t
(C) Temperature in excess of 700 F at any poln% On

the TCA exterior wall .....

NOTE= -.

Three temperature sensors shall be mounted on the
exterior wall as shown in F_gure 6. The average
temperature is to be used only when 700 F is not
exceed by the TCA.

'..- ....

"t

I

I

I

I

I

I

" I

FORH 6o8.B.38 NEW 6-63 ..
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DESIGN APPRO_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MA_7_.UVER SYSTEM "

PROPELIA_T VALVE_

B B

SOIENOIDCOIL

I
I

I

C

]t,-15019-2

° ..... .. °
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHA]._ml_R ASSEMI_LT - 25_
PROPELLANT VM.,VE PROOF PP_SG, UP_

NAME OF TEST _ AND TTJ_KAGI¢

.+

PART NO{ MAC 52-52701- 265NAA 2031(:,O- 61

TEST NO.203160"I_EET':_90F 380

_Q ___ __®
i_ .._,,=.__,

/----- OXIDIZER VALVE

_ BURETTE

. II

ASSE_BLY

PLUO

"P'_ 6o_-:B:37NEW6-63

FIGURE 2

R- t50 z9-2
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DESIGN • APPROVAL TEST OF CCMPONENTS

FOR THE ORBIT ATTITUDE AND M_LEUVER SYSTEM

!

!1 _.

|i

,°

I

I . .

COMPONENT NAME THRUST CIIAI-CBERASS_....'BLT-25,_
.THRUST CIIAI,_BERPPJOCF PRESSURE

NAME OF TEST AND LEAKAGE

f MAC. 52-52701-26_____

PARTNO._ NAA,208160-6Z
208160"4!.OTEST NO. S_IEET Y/_)F 380

"_"-"GN2 SUPPLY .

FILTER

CF_CK
VALVE

OXIDIZER VALVE

THROAT PLUG VALVE-

FUEL VALVE

PROPELLANT VALVE

INLET ADAPTER

_{RUST CHAMBER

ASSEMBLT

R-i_o19-2

FIOUIIE

1,33
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEMBLY-2_#

NAME OF TEST PROPELLANT VALVEFUh_TIONAL

-- PRESSURE

REGULATOR Q

• MAC _2-52701-2_65

PART NO.[ NAA 208.160-61

TEST NO.208160-%_-IEET 371-OF .380

__ VOLTAGE TRACE

--- - CURRENt TRACE

(CLOSING TI,_)

PRESSURE

QA_Q

MERCURY

SWITCH

®

PRO?EI/n%NT

VALVE INLET

ADAPTER

.DC
POWER
SUPPLT

DIODE

TRIGGER

CURRENT TRACE LEAD--,_

VOLTAGE TRACE LF.ADJ

OXIDIZER VALVE

OSCILLOSCOPE

and POLAROID

CAMERA

FORM 6ob-8_3( NEW 6-63

THR_TCHAMBER

A_E_

FUEL VALVE

• 1,54 n-15o[9-2

°,
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDEAND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAMBER ASSEmbLY - 25#

PROFELL%hT VALVE VOLTAGE

NAME OF TEST A_D C_[_,tTl" TFL_CF_

- MAC 52-52701-_265

PART NOJl. NAA 20_._._0_1 --

• ,., 20816_-_.=._-'--372 380
TEST ,_u. bHhtl- "- OF__

TIME

e----Start of Travel

_w---End of Travel

-_---Poppet Travel Time

---_--Total Response Ti__e

.TI_

Start of Travel

End of Travel

Poppet Travel.Time

Total Response Time

_"6R'_' 6015.-B..31 _NEW 6-6_[

1{-15019-2

I

tt35
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COMPONENT NAME

NAME OF TEST

, i ,, ,

DESIGN APPRO_,_L TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER • SYSTEM

THRUST CHAMBER ASSEMBLY . 25#

PROPELLANT FEED SYSTEM

D

g

(Req'd for Hot Fire Burst Z of ro_ation is in a horizontal plane,

Pr. Tests only) _ i 2) Flo_eter inlet and outlet feed lines
FLO_4ETER

GN2"PURGE LI=_ [ zsmm_ shall be of equal inside dlax.eter.

_. the inlet pressure transducers sha_

_ be 3/8" diameter m.i.nimu.q_. ..

_ 4) Instru_.entation precision andC_IFICE----------_

I_I_T PRESS U?J_--._ k | response requirements are noted in '
TRANSDUCER _k__, _ Table I..

[| O The TCA shall be mounted to

i

I

I

I

I

I

I

I

I

I

|

_.. ............. ... _-_l...-.r_ i

]_-15019-2

I" _ 52-52701-265-"

PART NO. t NAA":'_08160.OI

TEST N O.. 208160T_ET3.Z_OF $80

]'_""--_ACCU}'N]L_CR " /"
• •

. #

I) If Tdrb_ne-type flo_eter is used

mount- such that the turbine axis
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

" . r MAC 52-52701-265

COMPONENT NAME TI]RU._T CHM_BRR ASSF_Mnl.7 -25.H PART NO. t NAA' 208160-61-

NAME OF TEST VIBRATION AND' SHOC_- . TEST NO.20816%OHiEET 37.._.___F38-,0

• mZ ' , ,

• " 0 IH'I_ _
I I

/I I "-_-_y I

" . • g. -

Simulated Spacecraft gountlng // .
Brackets anaextended Inlet
Tube Adapters for Vlbrat].on

Test not sho%_, Refer RATION AND SHOCK AXES
•,0 applicable dravlncs • VIB

in Paragraph 2,&,
FIGUP_ 7

I:ORM _g-n__7__ j, ...._rW6163

]_-15019-2

t-

%

_57
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COMPONENT NAME

NAME OF TEST

DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CHAMBER ASSEMBLY - 25,#

RAh_DOM VIBRATION

i" MAC 52-52701-265

PART NO. t NAA 208160.-61

L Ol 377 380
TEST NO,. 2OS"I60-_lqEET_....._OF_

_3B

n

iI

i

i

I

I

I

I

I

I

I

I

i

i1

FREQUENCY- CI:X5

FIGURE 8

._,-15019-2 0
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME _ THRDST CHA,_3ER /_SE},_3LY - 25#

NAME OE TEST THRUST PULSE PAiLM_TERS

r MAC 52-52'/01-265

PA.TNO.t.NA.
TEST NO. 208160- SHEET3?9OF 380

MAXIMUM RF_SE

THRUST Fm

OFF

SIGNAL

EFFECTIVE

FIRING TIME

DURATION--

SIGNAL WIDTH _--

/..zo_. Fm

DECAY_.
_- TIME

FIGURE I0

TORM GOB_B_3-1 NEW 6-63

,,,,o J i g R-I_019-_
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

COMPONENT NAME THRUST CHAt;[BER ASSE,_._BLY -25,#

NAME OF TEST DISASS_,.,..'BLY AHD INSPE, CTIOt_

NO.(- MAC52-.-52701-265PART 1.NAA..208160-61

TEST NO. 2081£o-_OHIET-____]OF 380

C

.--- 0.5in.
I

I
D

, .

.o

E

SECTIONING DIAGRAM,

FIGURE 11

'FONM'60_;S-37 NEW 6-"6 3

t_tll
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DESIGN APPROVAL TEST OF COMPONENTS

FOR THE ORBIT ATTITUDE AND MANEUVER SYSTEM

THRUST CI/AJ4BP]( ASSI,_BLY - 25#COMPONENT NAME

NAME OF TEST FUF_ AND OXIDIZe' ttF_ISTANCE
_- -' ._ • • .r "L - . . , t • , ,.=1

"VALVZ_

fCOKNECT

i(INLETADAPTER)

TEMPERATL_(E
P_ADOUT.

- " "MAC 52-52701-265
PART NO._ NAA _

TESTNO_Oa_60-_O_c_O"_ _0_

• OSCILLOSCOPE

DC

SUPPLY

SWITCH

._O;3?NEW 6-63
t

F_OURE 12

B

n

m

o |

i

I
• * ° I
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I
o

I

: |

i

I

l

6

9
U



i

!
A OeVmSIOF*,J 0#" _'_*OnTH A*-4[_*CA_ AVIAn*ON l_¢

I

Vor_M"6o_-s-3T_N_W 6-03

,n-.l5o 19-2

FIGURE ]3

.

:,!,:3




